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EFORE taking up the interpretation 

of the study of the mucosa of the colon, 
it 1s necessary to discuss briefly some 
points of technique, because in order to 
visualize the internal relief of the intestine, 
the examiner must use a very exact pro- 
cedure. This depends on the preparation 
of the patient, on the opaque medium used, 
and on the method of the examination it- 
self. 
. Preparation of the Patient. The intestine 
should be completely empty. For this cas- 
tor oil as a purgative the night before (25 
to 30 grams) is invaluable, followed the 
next morning two and one hours before exa- 
mination, by two cleansing enemas of from 
I to 2 liters of tepid water. The shadows in 
an intestine which has not been completely 
emptied will lead to serious errors. 

Choice of Opaque Medium. Many authors 
have obtained good images of the mucosa 
by using suspensions of barium, but often 
the shadows, particularly in pathologic 
cases, lack detail. The coating is insufh- 
cient and the diagnosis can be made with 
great difficulty. 

Frick, Bluhbaum and_ Kalkbrenner 
(1928) have used a new product, a colloidal 
solution of thorium dioxide, which has the 
property of flocculating on the intestinal 
mucosa. This flocculation depends on the 
pH of the intestinal contents, and under- 


goes important variations so that it 1s 
necessary for one to have at his disposal 
solutions the flocculation of which is more 
or less definite. These solutions are com- 
mercially available under the names of 
collothor, diagnothorine or umbrathor, and 
have the advantage of producing a real 
coating on the intestine, in contrast to the 
sulphate of barium suspensions, which ad- 
here to the mucosa only by capillarity. 
These solutions have a concentration of 
from 25 to 30 per cent, and should be 
diluted to from 6 to 12 per cent by distilled 
water. 

Technique of Examination. The exami- 
nation is divided into three stages: (1) 
filling with slight distention; (2) evacuation 
of all excess; (3) insufflation. Each step is 
followed by roentgenoscopy, but it is also 
necessary to make a roentgenogram at 
each step for verification of the findings. 

(1) Filling with Slight Distention: Over- 
distention of the intestine must be avoided 
if one desires to obtain a good collapse of 
it. When the caliber of the intestine has 
been distended beyond a certain limit, the 
distention persists for some time due to a 
more or less marked paralysis. The intesti- 
nal wall is incapable of contracting and of 
expelling its contents. To fill the intestine 
without distending it, it is necessary to fill 
it in short stages and with firm pressure of 


* Read at the Annual Meeting of the Swiss Society of Radiologists, Montreux, June 15-16, 1935. 
t Translated from the French by Dr. Eugene T. Leddy, Mayo Clinic, Rochester, Minn. 
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Fic. 1. Roentgenogram of the rectosigmoid region, 
normal folds of the longitudinal type. 


from 0.4 to 0.6 atmosphere. There is a spe- 
cial instrument to simplify this technique. 

(2) Evacuation of All Excess, Study of 
the Collapse: The quantity injected is from 
400 to 800 c.c. and the patient retains the 
opaque enema ten to fifteen minutes. Then 
the excess is evacuated without effort. It 
is important to control this evacuation, 
which should not be total or incomplete, 
or unequal. All these are details of tech- 
nique into which it is impossible to enter 
here. 

(3) Insuffation: This is done with the 
patient lying on his back, either with a 
thermocautery air bulb (the bulb of Rich- 
ardson), or with the Kiiss instrument, 
modified by G. Maingot, which permits 
constant measurements of the quantity of 
air injected. The air should be injected 
gently so as not to cause the patient dis- 
comfort. The filling of all the segments is 
checked by roentgenoscopy (Fig. 3). 


NORMAL MUCOSA 


Since 1930, with my associate Kadrnka, 
I have been studying the mucosa of the 
colon at l'Institut Central de Radiologie 
de Genéve, on the service of Professor Gil- 
bert. Since 1933, we have been carrying 
on these studies at the Hopital Laennec 
in Paris, on the service on Dr. Maingot. 
There is in press a book, containing about 
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200 illustrations, which has been written 
in collaboration with Drs. Maingot and 
Duclos. 

In order to interpret the image of the 
folds, a knowledge of the different normal 
forms of folding is necessary. The work of 
Forssell (1913) is the anatomical and 
physiologic basis for this study. To this 
fundamental work there has been added 
the studies of Adam, Albrecht, Berg, 
Chaoul, Cole, Dell’ Acqua, Fischer, Fleisch- 
ner, Gilbert, Kadrnka, Knothe, Ledoux- 
Lebard, Maingot, Schinz, Villardell, and 
others. 

Simple Folding. We regard simple fold- 
ing as that which is made up of a single 
type of fold, either longitudinal or trans- 
verse. Longitudinal folds are seen most 
often in the rectosigmoid and descending 
colon (Fig. 1). They are made up of a chain 
of three to five links at the most. These 
latter are not absolutely parallel and some- 
times they anastomose with each other. 
Transverse folding is relatively rare, and is 
a series of rings dividing the intestine. It 
is exceptional that the whole intestine will 
show one type of folding which varies from 
one segment to another and from one time 
to another. All these images are transitory 
and depend on the function of the intestine 
and on its degree of collapse. 

Composite Folding. This is due to the 
combination of longitudinal and transverse 


Fic. 2. Roentgenogram after evacuation; normal 
mucosa, alternation of longitudinal transverse and 
oblique folds, air in the rectosigmoid. 
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folds. The longitudinal folds may be more 
or less long and in places they are inter- 
rupted by transverse folds which are gen- 
erally grouped (Fig. 2). 

One of the most frequent forms of com- 
posite folding is branched folding, due to a 
combination of longitudinal, transverse 
and oblique folds. At first sight they may 
seem to be incapable of interpretation, but 
with practice one may easily differentiate 
the normal from the pathologic. The nor- 
mal has a symmetry, a regularity, which is 
not found in pathologic conditions. An- 
other point which should not be neglected 
is the number and the caliber of the folds. 

All these aspects of the normal mucosa 
require more extensive description, but 
we prefer to speak only of the results of the 
study of the folds. We will therefore discuss 
principally the study of certain syndromes. 
All our evidence is based on clinical con- 
trol and anatomical and pathologic study. 
One should interpret the findings in the 
roentgenogram on the basis of anatomy 
and physiology. The arrangement of the 
folds is a representation of the condition of 
the internal surface of the intestine. 


REACTIONARY STAGES 
These are the first responses of the in- 


testine to an irritant of any sort, whether 
of an abdominal or a general nature. 


Fic. 3. Roentgenogram after insufflation; mucosa 
normal, homogeneous density, normal striping of 
the mucosa, 


Roentgen Study of the Mucosa of the Colon 


Fic. 4. Roentgenogram after evacuation; folds of 
the irritative type, curly and tufted. 


Among the general causes there might 
be cited, nervous, endocrinal, humoral, 
alimentary, sanguine, those due to dys- 
crasias, to medicamental, toxic causes, etc. 
Among the abdominal causes are those of 
an intraperitoneal and extraperitoneal na- 
ture. In the latter group are included those 
of colic and extracolic origin. 

These reactionary stages must be sharply 
differentiated from changes due to colitis, 
for they are the stages which precede 
colitis. It 1s possible to follow all the stages, 
from that of simple irritation to actual 
colitis. These reactionary stages cannot be 
recognized otherwise than by a study of 
the folds, which are so important that a 
special technique of examination may be 
necessary. In fact, when the intestine is 
distended by the opaque liquid it often 
happens that it is impossible to estimate 
exactly the degree of intestinal irritation, 
aside from the fact that the intestine has 
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Fic. 5. Roentgenogram after evacuation; on the 
right border of the sigmoid, an opaque spot, 
joined to the colon by a fistulous tract, perisigmoid 
abscess, invisible after refilling. 


a spastic appearance. In contrast to colitis, 
these stages might be called coloses. How- 
ever, the termination “‘osis” implies a de- 
generative condition, one which is found 
only very exceptionally in these reaction- 
ary stages. 

In this group two factors dominate the 
morphology of the folds, the one, neuro- 
muscular, the other liquid. When the 
neuromuscular factors predominate there 
is an increase in the number of the folds, 
giving the appearance of colico-mucosa de- 
scribed by Knothe. This is the irritative 
stage (Fig. 4). On the other hand, when 
the liquid factor predominates, the sub- 
mucosa is turgescent, the folds are wider, 
but the number is about normal. This is 
the exudative stage. The folding is there- 
fore richer than normal, its caliber 1s wid- 
ened, it has a loose appearance. This is the 
most marked stage of the reactionary phase 
and is the beginning of mucocatarrhal 
colitis. 


MUCOCATARRHAL COLITIS 


Mucocatarrhal colitis has a characteris- 
tic roentgen picture. The suppleness of the 
intestine is preserved, the intestine may be 
distended, and the opaque column does not 
deform it. Again the appearance of the folds 
is of great diagnostic value. In the reaction- 
ary stage, even though there are changes 
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in the number and the caliber of the folds, 
their regulaiity is preserved. In mucocatar- 
rhal colitis the appearance resembles that 
of the irrito-exudative stage, but the folds 
are again loose and there is a suggestion of 
disorientation of the folds (Fig. 6). After 
insufflation there is a breaking up of the 
flocculant coating due to a retraction of 
of the gel on the collections of mucus (Fig. 
7). The mucocatarrhal colitis may bé more 
or less intense and in proportion to the 
stage of the lesion there is disorientation of 
the folds. Finally on the disorientation of 
the folds these follows a stage of irregu- 
larity of the folds, the transitional stage 
between mucocatarrhal colitis and ulcer- 
ative colitis. 


NONSPECIFIC ULCERATIVE COLITIS 
In ulcerative colitis it is necessary to 


distinguish different degrees, the period of 
onset, the period in which the lesion is fully 


Fic. 6. Mucocatarrhal colitis; the coils are loose 
and widened, tending to lose their regularity. 
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developed, and the period of organization. 

Period of Onset. The mucosa is de- 
stroyed, the folds have disappeared and 
there is a false folding; this is due to an 
unequal coating of the surface of the in- 
testine by the opaque medium (Fig. 8). 
Insuffation is indispensable, because it 
allows demonstration of the inequality. of 
the expansibility of the intestinal wall. 

Period in Which the Lesion is Fully De- 
veloped. The ulcerations are more extensive 
and deeper and have a tendency to con- 
fluence. In the film taken at refilling the 
borders are irregular, the walls are stiff, 
jagged, and have spicules, and the whole 
picture may be that of double contour of 
the colon (Dell’Acqua). 

In the collapsed condition there is found 
false folding, but to a more pronounced de- 
gree than in the preceding stage. The 
shadows follow no system. 


Fic. 7. The same patient after insulation; multiple 
spots due to conglomeration of mucus, striping of 
the borders discontinuous. 


Roentgen Study of the Mucosa of the Colon 


Fic. 8. A patient with left-sided colitis and blood in 
the stools. In the sigmoid disappearance of the 
folds with false folding; early ulcerative colitis. 


Period of Organization. The walls react 
to the inflammatory process, and this de- 
fense reaction results in thickening of the 
walls and in polypoid proliferation of the 
intestinal surface. There result then the 
sclerohyperplastic lesions. 

On refilling one finds that the intestinal 
caliber is decreased, the borders are fuzzy, 
notched, and bristling with spicules. Col- 
lapse is often imperfect because of the de- 
creased suppleness of the walls. 

On insufflation the decreased suppleness 
of the walls again calls attention to the 
polypoid appearance of the surface of the 
intestine which is more outstanding than 
in collapse. 


TUBERCULOSIS OF THE COLON 


Since the first description by Stierlin in 
1910 of the findings obtained after inges- 
tion much progress has been made. 

Krom the study of the mucosa we are 
able in cases of tuberculosis to determine 
precisely the site of the lesions, their ex- 
tent and their appearance. Given a patient 
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Fic. 9. Tuberculosis of the colon; persistence of the 
folds as far as the hepatic angle, then a segmented 
transition and finally false folding, ulcerated zone. 
Disappearance of the folds in the terminal ileum. 


suspected of having intestinal tuberculosis, 
it is necessary to make a rectal exploration, 
which should always be followed by an 
examination from above to determine the 
condition of the small intestine. 

The essential processes in tuberculosis of 
the colon are ulceration, plastic reactions, 
and exudation. According to the pre- 
dominance of one of these three processes, 
variable findings will be obtained, but one 
must be on the lookout for transitional 
stages. 

(1) Ulcero-exudative Form, and the Ul- 


Fic. 10. The same patient after insufflation. All the 
segments are distended, except the base of the 


cecum which has a funnel-shaped deformity. 


Raymond Sarasin 


January, 1937 


cero-hyperplastic and Exudative Form. 
I shall discuss together the ulcero-exuda- 
tive and the ulcero-hyperplastic and exu- 
dative forms because pure types exist very 
rarely. There is in some cases predominance 
of ulcero-hyperplastic lesions. Among the 
patients we have examined it seems to be 
exceptional not to find involvement of the 
large intestine. In about 40 cases of tuber- 
culosis of the colon which involved the 
right colon we have found lesions in the 
sigmoid in only two. This is due to the fact 
that Peyer’s patches are the site of pre- 
dilection for bacillary lesions. 

In the description of the lesions I shall 
discuss only the most characteristic find- 
ings. 

The Base of the Cecum: There is a great 
similarity between the various roentgeno- 
grams we have obtained. The base of the 
cecum instead of being rounded has a 
funnel-shaped deformity (Figs. 9 and 12). 
The deformity varies according to the 


Fic. 11. The same enlarged. Good demonstration 
of ulcero-hyperplastic lesions. The valve of Bauhin 
is visible. Parietal reactions in the terminal ileum. 
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severity of the ulcerations and the reaction 
of the walls of the intestine. 

When the lesions are predominantly ul- 
cerative, the diameter of the intestine after 
filling is about normal, and the borders are 
finely jagged. In the collapsed state there is 
found in the ulcerated area a disappear- 
ance of the folds and a false folding, and 
after insufflation, the border of the colon, 
instead of being a dark continuous shadow, 
is puffy, discontinuous, and cut up by small 
gaps (Fig. 10). Finally, the intermarginal 
portion, instead of having a homogeneous 
shadow, has an irregular spotted or 
marbled appearance (Figs. 11 and 13). 

If the hyperplastic lesions are farther ad- 
vanced, the suppleness of the colon is de- 
creased, and the intestinal lumen is nar- 
rowed. But that which demonstrates the 


Fic. 12. Cecal tuberculosis. Disappearance of the 
folds as far as the hepatic angle. The base of the 
cecum has no folds and has a funnel-shaped de- 
formity. Disappearance of the folds in the terminal 
ileum. 


Roentgen Study of the Mucosa of the Colon 


Fic. 13. Same patient after insufflation. Sudden dis- 
appearance of the mucosal striping, the edges are 
irregular, the base.of the cecum has irregular 
spotting. Still shows striping. 


rigidity of the wall is the fact that after 
filling, evacuation, and insufflation, the air 
in the cecum is practically unchanged. 

Lesions Adjacent to the Base: The base 
of the cecum, as I have already said, is the 
segment which is most frequently involved, 
but it is rare that the lesions are confined 
to it alone. Almost always they extend 
along the ileocecal portion and may extend 
to some degree even onto the transverse 
colon. The roentgenographic appearance 
may be the same as it is in the base, or it 
may be different, and sometimes, and this 
is the rule in majority of cases, it has a 
transitional appearance. 

This transitional appearance may begin 
at the base of the cecum, the intestinal di- 
ameter progressively takes on normal 
dimensions, and the appearance of the 
mucosa passes through all the intermediate 
stages between the pathologic and the 
normal, or, strictly speaking, the subnormal. 
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Distal Lesions: The entire colon should 
be examined segment by segment, for any 
case of intestinal tuberculosis may show up 
at a distant point and in one which seems 
grossly normal. These secondary lesions 
which we have considered in the discussion 
of the reactionary conditions have nothing 
about them that is specific. The mucosa 
reacts by taking on an irritative or exuda- 
tive appearance, or what is the most fre- 
quent, an irrito-exudative appearance, of 
which we have already given a brief de- 
scription. 

Terminal Ileum: When the large intes- 
tine is involved there are almost always 
concomitant lesions in the small intestine 
also (Figs. 11 and 12). And since by rectal 
examination we obtain in about 80 per cent 
of the cases a reflux into the terminal ileum 
it is possible to determine the condition of 
this segment. The lesions are of the same 
types, ulcerative and hyperplastic proc- 
esses. Besides the usual types which I have 
just described, tuberculosis may also pre- 
sent other appearances, some of which I 
shall describe. 

(2) The Hyperplastic and Fibrous Form. 
This is a very rare type. It is not always 
secondary to pulmonary tuberculosis and 
we think it is more often primary than is 
commonly believed. The lesions are local- 
ized in a short segment of the large intes- 
tine, commonly in the cecum, they are ac- 
companied by well localized reactionary 
processes, and they have the roentgenologic 
characteristics of tumors. 

(3) Intermediate Forms. 1 have em- 
phasized the fact that tuberculosis pro- 
duces polymorphous lesions and numerous 
transitional forms. The intermediate forms 
have a roentgenologic appearance which is 
a combination of various signs. However, 
among them there are two which are so dis- 
tinctive that I cannot pass them by with- 
out mention. The first is the micro-colic 
form. As the term indicates, there is a 
diminution of the length and the caliber of 
the intestine, a condition which is found 
also in amebic colitis. The other is the 
ulcero-polypoid form which resembles very 
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closely ulcerative colitis at the stage of 
organization. Often it is by clinical data 
alone that a differential diagnosis can be 
made. 


CANCER OF THE COLON 


The ordinary technique with the barium 
enema affords daily proof of its value in 
the diagnosis of cancer. But there are some 
cases where the method fails, yet cancer is 
present (Fig. 14). This is true in those cases 
where the tumor is small or where the 
opaque liquid obscures the small neoplastic 
outgrowths. In the diagnosis of cancer the 
study of the folds’ serves two important 
purposes: first, it may make an early diag- 
nosis possible, and second it may outline 
the limits of the lesion, determine its oper- 
ability, and in some cases furnish the indi- 
cations for the type of operation. 

From a roentgenologic point of view, 
cancer of the colon may be divided into 
four groups. This classification has the 
merit of differentiating the various roent- 
gen findings and is not based on their his- 
tology. The main purpose of the roentgen 
study is to determine the various gross ap- 
pearances of lesions and therefore allows 
differentiation on a basis of the most char- 
acteristic appearances, for example, a scir- 
rhous from a nodular lesion. 

I shall omit a discussion of the common 
findings and confine myself to a presenta- 
tion of some new data which are brought 
out by a study of the mucosa. 

(1) Cauliflower Cancer. This is the most 
common form and occurs in about two- 
thirds of the cases. In this group the value 
of the method of examination is well 
brought out, for it enables one to definitely 
state the limits of the lesion, which is of 
greatest value in the second and third 
stages of the examination. 

After evacuation, it is common to see 
segments which appeared normal at the 
first stages of the examination show defi- 
nite signs of malignant infiltration. 

In the cauliflower growth there are no 
folds, for the epithelium of the mucosa is 
destroyed, but the roentgenographic image 
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is made up of spots, more or less puffy, 
which present an alveolar appearance. 
There are spots which may be clear, oval 
or rounded, surrounded by a dense dark 
striping. When the lumen of the colon is 
reduced the pattern becomes indistinct, 
the various structures cross into each other 
and all systemization is lost, but some clear 
spots, usually rounded, can be distin- 
guished with difficulty. 

In the study of cancer the use of the 
method of insufflation is almost indispens- 
able, and is the method of choice for deter- 
mining the extent of the infiltration, for all 
the segments which are infiltrated are rigid 
and cannot be completely distended. More- 
over, in those areas where there is only an 
infiltration of the submucosa the striping 
of the mucosa is preserved, whereas in 
those cases where the mucosa is destroyed 
the surface is nodular, there is no longer 
any striping of the mucosa or else it is very 
irregular. 

(2) Mulberry Cancer. This 1s a little 
rounded, sessile, multilobed tumor. The 
mucosa is destroyed over a small area. 
This is the initial stage of cauliflower 
cancer. 

On filling, the cancer can be seen only 
when it is on one of the margins, and one 
can visualize not the tumor, but its point of 
implantation into the bowel. For that 
reason it may be missed. 

In the collapsed stage, its appearance is 
that of a mulberry, with a finely granular 
surface. But it is only after insufflation 
that one can see the extent of the tumor, 
for then it stands out definitely from the 
shadow of the bowel. 

(3) Papillary Cancer. Here the diagnosis 
is easy, for the stenosis is serrated and no 
matter what the method of examination it 
will usually permit definite diagnosis. But 
the great advantage of flocculent solutions 
is that their fluidity causes them to pene- 
trate into the serrated stenoses even when 
there is a substricture of the segment. 
Therefore the limits of this tumor can be 
marked out exactly. On insufflation the 
liquid carried in with the air accentuates 
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the contrasts greatly, and shows conclu- 
sively that the tumor is rigid. 

(4) Infiltrating or Sheath Cancer. This is 
the rarest form of cancer of the colon. The 
neoplastic infiltration involves a long seg- 
ment of the colon, sometimes for a distance 


Fic. 14. Cancer of the cecum, verified by operation. 
The tumor is represented by a circular shadow in 
which light spots can be seen, cauliflower growth. 
Tumor invisible on filling. 


of 12 to 15 cm. Even though there is little 
change in the caliber of the bowel for a 
long time the evolution of the lesion is 
slowly toward a stenosis. 

In the early stages the tumor develops 
in the submucosa, and destroys the mucosa 
in isolated areas, but the wall is rigid. On 
filling, since the lumen of the bowel is nor- 
mal, the tumor is often missed. In the 
collapsed stage, the folds persist, but the 
folding is poor as a result of infiltration of 
the submucosa, and moreover it 1s some- 
times possible to see small opaque or clear 
spots over scattered areas due to crypts or 
buds. But here again it is insufflation which 
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permits definite diagnosis by outlining the 
rigid segment and the irregularity of the 
shadow of the bowel. 


BENIGN TUMORS——POLYPS 


Benign tumors of the colon are relatively 
rare and they are more of anatomic than 
of roentgenographic importance. Their 


Fic. 15. Roentgenogram after evacuation. Alveolar 
appearance of the whole left colon due to a micro- 
polyposis, proved by rectoscopy. 


rarity is probably due to the fact that 
ordinary methods of examination miss 
many cases of solitary polyps and of 
poly posis. 

(1) Non-confluent Benign Tumors or 
Polyps. Most of the roentgenologic studies 
of polyps are of recent date (Charrier and 
Calderon, Gydrgyi, Hellmer, Knop, Pans- 
dorf, and others). All authors who have 
succeeded in demonstrating polyps have 
used a method very similar to ours. In fact, 
a polyp the size of which may vary from 
that of a grain of wheat to that of a nut is 
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often hidden by the excess of opaque liquid 
in the distended intestine. Polyps are ses- 
sile or pedunculated, some are solitary, 
others are double, triple or quadruple. The 
site of predilection is the sigmoid. On fill- 
ing, if their size is sufficient they may stand 
out as bright spots from the rest of the 
opaque field. But it is especially at collapse 
and after insufHation that they are dis- 
covered. In the stage of collapse the in- 
testinal wall covers the polyp which is then 
represented by a rounded or oval spot sur- 
rounded by a dark zone. The folds take on 
a circular arrangement. On insufflation the 
reverse takes place, the polyp then stand- 
ing out in gray from the clear background. 
If the pedicle is long the polyp may be dis- 
placed in the distended bowel. The surface 
of a benign tumor is always smooth, a 
finding different from that in malignant 
tumors or in coproliths. 

(2) Polyposis or Benign Confluent Tu- 
mors. Polyposis is more common than soli- 
tary polyps. It is familial and is generally 
diagnosed between the ages of ten and 
forty. Bensaude’s school has reported the 
most complete description of this lesion. 
The affection may be localized in one seg- 
ment of the bowel or it may extend 
throughout its length, or it may involve 
isolated segments with normal bowel be- 
tween them. 

On filling, the less force there is used, 
the better the chance of visualizing the 
polyp. The largest of them present the 
appearance of a rounded clear spot like 
that of isolated polyps. In cases of poly- 
posis full filling of the bowel is of little 
value, and Bensaude in 1931 pointed out 
the advisability of omitting the enema 
study and of relying on insufflation of the 
colon. 

In the collapsed state, the picture is 
markedly changed. In place of the normal 
folding there is a typical reticular appear- 
ance. The links touch each other. The in- 
terior is clear, the strands are sharp, and 
of the same size. The links are not all of 
the same diameter, but they are usually 
single or double. The network is homo- 
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geneous, and composed of rounded or 
polygonal segments. It is common to have 
folds of an irrito-exudative.type (Figs. 15 
and 16) in the intact segments. 

After insufflation, according to the se- 
verity of the process, the suppleness of the 
walls and their expansibility are more or 
less preserved. Throughout the whole in- 
volved segment there is a crop of opaque 
rings surrounded by a clear background. 
The rings may be contiguous or tangent. 

DIVERTICULOSIS AND DIVERTICULITIS 

According to their etiology diverticula 
are classified into three groups: (1) traction 
diverticula; (2) pulsion diverticula; (3) con- 
genital diverticula. 

Traction Diverticula. These should be 
called false diverticula for just as in the 
esophagus these diverticula are the result 
of external traction. They do not meet the 
true definition ofa diverticulum, that is, a 
hernia of the mucosa and submucosa 
through the muscularis. They are almost 
invisible after the opaque enema or after 
gaseous distention, but are _ visualized 
after collapse, a stage in which the loops 
are opposed to their retractor. They are 
usually finger or cone shaped. The mu- 
cosal folds converge toward the summit of 
the shadow to which point it is sometimes 
possible to follow them. 

Pulsion and Congenital Diverticula. These 
two groups can be studied together for 
their roentgen appearance is the same, and 
their differentiation is impossible. To this 
group belongs properly the term diverticu- 
losis, or, if there is an inflammation present 
in them, diverticulitis. In this syndrome 
also the study of the folds is the method of 
choice, for it is the only method by which 
the lesions can be definitely detected, in- 
flammatory processes in them can be ap- 
preciated, and a decision permitted as to 
whether this process is primary or second- 
ary. 

Diverticulosis. The diagnosis of diverticu- 
losis is simple in that it lies almost ex- 
clusively in the demonstration of diver- 
ticula. The more the intestine is distended, 
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the less the chance of recognizing the 
diverticula. For those on the face of the 
bowel are masked by the opaque column, 
and only those which are tangent to it 
can be seen. 

After evacuation, the collapsed intestine 
is reduced to its smallest surface area and 


Kic. 16. The same patient after evacuation of a 
barium sulphate enema. No sharpness of the shad- 
ows, diagnosis of polyposis almost impossible. 


all the diverticula whose necks are perme- 
able are visible. In certain cases one may 
see the mucosal folds converge toward the 
point of implantation of the diverticulum, 
but they do not enter the diverticulum 
proper, as is sometimes the case with trac- 
tion diverticula. After insufflation if they 
have kept their opaque contents they are 
distinctly outlined. The diverticula in the 
flat surfaces of the colon stand out in 
black against the clear colon distended by 
gas. In other cases, the air may be substi- 
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tuted for the opaque medium in the cavity 
of the diverticulum, in which case they 
appear as a clea: bubble surrounded by a 
dark area. But the cavity of the diverticu- 
lum is not always empty, for stercoliths, 
or particles of organic matter may occupy 
all or part of the cavity, when the picture 


Fic. 17. Patient with diverticulosis; multiple filled 
diverticula. The colon is supple and well distended. 
Striping of the mucosa normal. 


is different, for the quantity of liquid which 
may get in around stercoliths varies from 
one diverticulum to another. 

In order to make a diagnosis of diverticu- 
losis, it is necessary not only to study the 
diverticula but also the mucosa near them 
and at some distance from them. This is 
the most important part of the examina- 
tion, for through it we find the elements 
that permit making a differential diagnosis 
of diverticulosis from diverticulitis. In di- 
verticulosis axial symmetry is preserved, 
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the caliber and the number of the folds are 
within normal limits. After insufflation the 
distention is good, and the mucosal striping 
is preserved (Fig. 17). 

Diverticulitis. The clinical findings alone 
may often raise a suspicion of this lesion. 
Diverticulosis is painless whereas diverticu- 
litis is painful. 

The diverticula have the same appear- 
ance as in diverticulosis, except in those 
advanced cases where the diverticulum has 
been transformed into an abscess. 

The appearance of the mucosa, depend- 
ing on the degree of inflammation, may be 
that found in the irrito-exudative stage or 
that in ulcerative colitis. The folds tend 
toward disorientation, to complete dis- 
arrangement and to false folding. Inflamed 
diverticula may be surrounded by a more 
or less rigid ring comparable to a neoplastic 
infiltration. It is impossible to get a col- 
lapse of the bowel, and this increases the 
difficulties of diagnosis. This condition is 
most often seen in the sigmoid, and is the 
most common cause of stenosing sig- 
moiditis. 

CONCLUSIONS 

The interpretation of some of the roent- 
genologic appearances of the mucosa of the 
colon has been attempted. It has been my 
intention to point out that some of these 
findings are not as complicated as they 
may seem but are easily referable to their 
correct anatomic or physiologic basis. The 
technique of examination is a delicate one, 
and one which unfortunately is not ap- 
plicable to all cases. It is, however, indis- 
pensable because of the richness of the 
detail which it brings out. 

The technique of the study of the folds 
has not yet reached its greatest develop- 
ment and it is only by greater experience 
that we shall be able to reach a correct 
interpretation of the evidence which it fur- 
nishes.* 


* All the roentgenograms were furnished by the Hopital Laen- 
nec, Paris. Medicin-chef, Dr. G. Maingot. 
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DIRECTED ROENTGENOGRAPHY OF THE THORAX* 
(THE CARDIOCAIROGRAPH) 
By I, SETH HIRSCH, M.D., and MYRON SCHWARZSCHILD, M.A. 


NEW YORK CITY 


Y A DIRECTED chest exposure is 
meant an exposure of the chest at a 
predetermined phase of the cardiac cycle. 
This is best accomplished by the syn- 


chronization of the exposure with a se- ' 


lected phase of the circulatory phenomena, 
heart sounds, pulse waves or action cur- 
rent impulse. The efforts to accomplish this 
are by no means recent for as early as 1925 
attempts were made to expose the chest at 
a certain definite instant either by utilizing 
the carotid pulse (Weyl, Warren and 
O’Neill’) or the heart sounds (Rivolta). 
These methods suffer from an inherent 
difficulty. Both the heart sounds and the 
pulse waves occur during systole, and in 
order to synchronize with the end phase 
of diastole, the desirable instant, it is 
necessary to introduce a delay mechanism, 
the magnitude of which depends upon the 
pulse rate. This, even in the same individ- 
ual, may be variable so that no uniform 
results can be expected by these methods 
as the adjustment for pulse rate cannot be 
accurate or exact. 

Further, the difficulty of timing by 
means of heart sounds lies in the inter- 
ference produced by extraneous noises, as 
well as in the variable quality of the first 
and second sound. 

The action current has been used as a 
control by timing the disturbance pro- 
duced by the roentgen exposure on simul- 
taneously recorded  electrocardiograms. 
Bergk and Chantraine'’ used action cur- 
rents to set off the exposure. Their appara- 
tus will be referred to below. 

The method here described also makes 
use of the action currents of the heart 
(Hirsch and Schwarzschild‘). The R wave 
is utilized to set off the circuit closing 
mechanism which makes the roentgen ex- 
posure. 


The method is simple, positive in action 
and easy of application. The device con- 
structed to accomplish the results is called 
the cardiocairograph (from the Greek 
“kairos”’ meaning a definite point in time, 
c being substituted for k in order to avoid 
confusion of the word “cairograph” with 
“kymograph’’). 

The action currents are taken from the 
patient through the standard leads of the 
electrocardiograph. Correlation of the 
roentgen kymographic movement wave 
with the electrocardiographic phenomena* 
has shown that the peak of the R wave is 
attained about 0.08 second before the be- 
ginning of the systolic motion. The peak 
of the R wave may therefore be considered 
to correspond to the time of maximum 
diastole. It is necessary to define the mean- 
ing of the terms systole and diastole, as 
usually used, and their connotation in con- 
nection with this work. Ordinarily systole 
indicates the time of tension of the cardiac 
musculature, while diastole commonly im- 
plies the period of relaxation of this mus- 
culature. But for our purposes systole must 
be taken to signify the interval during 
which the ventricular musculature is con- 
tracting, and diastole that part of the car- 
diac cycle during which the musculature 
of the ventricle is expanding. 

In order to obtain a roentgenogram of 
the thorax during the time when the heart 
is in maximum diastole it is thus only nec- 
essary to arrange for the exposure to take 
place at the peak of the R wave, or shortly 
thereafter. The apparatus herein described 
is adapted for this purpose and thus per- 
mits directed exposures at maximum dia- 
stole without any time-delay such as is 
necessary if the carotid or other pulse 
waves or heart sounds are utilized for clos- 
ing the roentgen-ray circuit. 


* From the Department of Radiology, Beth Israel Hospital, New York. 
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However, to produce directed exposures 
at maximum systole a time-delay mecha- 
nism is used. The time-delay required be- 
tween the peak of the R wave and the time 
of maximum systole is relatively constant, 
being about 0.20 second and essentially 
independent of the pulse rate within wide 
limits. The reason for this lies in the fact 
that this interval is closely related to the 
conduction excitation time of the cardiac 
muscle and does not extend over the iso- 
electric or diastolic interval, which is the 
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the action currents and select intelligently 
the most suitable lead to be used. That 
lead is utilized which has the largest R 
deflection. This is easily determined. Should 
there be an inversion of the deflection in 
the selected lead it is shown in the cathode- 
ray tube, and the leads are accordingly 
interchanged by simply throwing a switch 
arranged for that purpose. 

The output of the amplifier, which is 
some ten thousand times greater than the 
input voltage, is fed into a “trigger” cir- 
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Fic. 1. The plan of the cardiocairograph. 


part of the cycle that varies most markedly 
with the pulse rate. Thus, diastole or sys- 
tole may be tilized in the same cardiac 
cycle, and the errors which might arise 
from the variation in the pulse rate are 
reduced. 

Figure 1 illustrates the plan of the ap- 
paratus. The patient’s leads are connected 
to an amplifier which is equipped with a 
special cathode-ray tube.* The indicator 
of the tube is in the form of a fluorescent 
lighted sector covering the whole area of 
the target, and is viewed through the top 
of the bulb. During the operation of the 
tube the two edges of the lighted portion 
separate with a fan-like motion leaving an 
unilluminated sector on the conical plate. t 
This tube enables the operator to watch 


* The “Magic Eye,” a cathode-ray type of thermionic vacuum 
tube (Type 6Es). 

t This tube is used in many radio sets as a visual tuning indi- 
cator. 


cuit. The essential elements of the trigger 
circuit are a thyratron tube and a con- 
denser. The thyratron tube is a gas-filled 
triode which has the property that the 
plate-to-cathode path is open as long as 
the grid potential is maintained below a 
certain fixed level, whereas if the grid, 
even momentarily, is raised in potential 
above this fixed level, the plate-to-cathode 
path becomes conducting and remains so 
until the external plate circuit is inter- 
rupted. Figure 2 illustrates the course of 
events about to be described. With the 
patient connected and the amplifier oper- 
ating, the magnified electrocardiographic 
waves are impressed upon the grid of the 
thyratron in such a manner that the peaks 
never reach the flashover potential referred 
to above. When the control switch is closed 
two things occur. First, the plate circuit 
of the thyratron is completed, and second, 
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a condenser, which up to this time has been 
charged and depressing the grid potential, 
begins to discharge. The grid potential 
thus rises, as indicated in the figure, and 
the thyratron tube flashes over at the in- 
stant the grid attains the flashover poten- 
tial. A consideration of the figure shows 
that this obviously must occur near the 
peak of the ascending limb of an R wave. 

The use of this “‘trigger’’ circuit, with no 
inherent time delays, is the heart of our 
proposal and distinguishes it strongly from 
the arrangement of Bergk and Chantraine. 
Their apparatus includes relays with in- 
herent time lags, so great as to necessitate 
the use of time delay, covering practically 
a complete cycle for the diastolic exposure. 

The flashover phenomenon in the thy- 
ratron tube permits current to flow in the 
plate circuit of that tube. This circuit in- 
cludes a time-delay mechanism and the 
roentgen-ray timer. The time-delay mecha- 
nism is equipped with a three-point switch 
so arranged that in the systolic position a 
predetermined time-delay, usually 0.20 
second, is introduced between the flash- 
over and the closing of the roentgen-ray 
contactor. In the diastolic position the 
time-delay device is out of the circuit and 
the flashover of the thyratron tube causes 
the immediate activation of the roentgen- 
ray circuit. In the third position two roent- 
gen exposures are made: one directly actu- 
ated by the flashover, and the other a pre- 
determined time (0.20 seconds) thereafter. 

It is thus possible, with the cardiocairo- 
graph, to make exposures, either in systole 
or in diastole, or if desired, to make two 
exposures on one film to show the varia- 
tion in the cardiac shadow between the two 
phases. 

In some cases the R wave does not ex- 
tend above the T wave in any lead. While 
this is rare, it is sufficiently important to 
require a remedy. The time of the peak of 
the R wave being the only point of interest, 
the amplifier is so arranged that the rapid 
deflections of the R waves are amplified to 
a much greater degree than the slower 
waves of. the electrocardiogram. In this 
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way the potential variations reaching the 
thyratron grid are not a true magnification 
of the electrocardiogram but rather a dis- 
torted representation in which the impor- 
tant R waves are highly magnified while 
the undesirable P and T waves are rela- 
tively suppressed. The time of the R wave 
is, however, unchanged. 

For satisfactory operation of this device 
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Fic. 2. The course of the potential variation of the 
grid of the thyratron during the period just preced- 
ing the roentgen exposure. 


the roentgen-ray contactor and its associ- 
ated mechanism must be extremely rapid 
in response. Ordinary timers are entirely 
unsatisfactory, because of the variations in 
time of starting of from one-thirtieth to 
one-quarter of a second. These variations 
arise from the necessary multiplicity of re- 
lays and moving parts in any available 
timer system adequate to handle the en- 
ergy necessary for rapid chest exposures 
with accurate timing. The timer used for 
this work is based on principles discussed 
by one of us some years ago (Schwarz- 
schild’). The roentgen-ray contactor of the 
timeris directed by a very light, rapid acting 
relay in the thyratron circuit. (If necessary 
this relay may also be dispensed with.) 
When the trigger circuit acts the roentgen- 
ray contactor is caused to close and the ex- 
posure begins. 
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The opening of the roentgen-ray con- 
tactor at the end of the exposure is brought 
about by the discharge of a glow-tube 
through another relay. The glow-tube is 
discharged when the roentgen tube has 
passed a predetermined number of milli- 
ampere-seconds. This is accomplished by 
allowing the roentgen tube current to 
charge a condenser. Further details of this 
device will be given in another communi- 
cation. ‘All the cardiocairograms were made 


mechanical requirements have been met. 

This method of checking may be used 
for controlling the apparatus in order to 
determine after each exposure whether it 
was taken during a normal wave or during 
an extrasystole or other abnormal wave. 
A modification which does away with the 
necessity of photographic processing in- 
volves the use of a cathode-ray oscillograph 
with lag screen. With this device a tempo- 
rary fluorescent image of the electrocardio- 
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Fic. 3. An electrocardiogram taken on a patient simultaneously with a cardiocairogram. A 


break in the electrocardiographic tracing is noticed at the point X corresponding to an R 
wave, showing that the cardiocairograph actually takes the roentgen exposure at the time 
of the R wave when used without time-delay. 


with 8 ma-sec., 200 ma., at a distance of 4 
feet, with a Rotalix tube. 

To judge the results obtained with this 
device it is necessary to prove (1) that the 
cardiocairograph accomplishes the me- 
chanical result for which it was designed, 
and (2) that the resulting roentgenograms 
are in the proper phase of cardiac action. 

As regards the former consideration, 
Figure 3 shows an electrocardiogram taken 
with the string galvanometer on a patient 
who was simultaneously connected with 
the cardiocairograph. The point marked 
X indicates the time at which high tension 
was applied to the roentgen tube, since at 
that moment the string of the galvanome- 
ter was thrown off the field by the induced 
voltage from the roentgen tube leads. It is 
to be noted that the roentgen exposure 
takes place before the downstroke of the R 
wave. Thus we may say that the original 


gram is produced upon which the point of 
roentgen exposure is clearly indicated. For 
this purpose one pair (vertical) of deflect- 
ing plates is connected to the amplifier out- 
put, while the other is connected to a slow 
sweep circuit which sweeps the beam across 
the screen at a speed of about 1 inch per 
second. 

Through the courtesy of Allan B. Du 
Mont we have been able to use his oscillo- 
graph tube and to demonstrate its value 
for this purpose. 

In order to prove that the points of time 
selected are really those of diastole and 
systole, checks were made on a number of 
subjects, using the kymogram as a control. 
These were made by a technique previously 
described. The method consists essentially 
in moving a film in the vertical direction 
during the course of a one second exposure 
of the thorax, a lead sheet bearing a series 
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of narrow slits about I cm. apart being 
interposed between the film and the sub- 
ject. During the one second exposure the 
film moves a distance slightly less than 
that between adjacent slits. The resulting 
film thus shows a series of tracings of the 
movement of the cardiac contour during 
the time of exposure. In each horizontal 
band of the kymogram the exposure starts 


at the bottom and the motion of the point 
of the contour is to be followed from the 
bottom upward. With the view to checking 
our device, the cardiocairograph was ar- 
ranged to set off the kymographic expo- 
sure. In Figure 4a is shown a series of 
waves with the device set to start the expo- 
sure at maximum diastole. It will be noted 
that along the ventricular border the be- 
ginning of each band is actually at the 
point of maximum diastole. In Figure 44 
matters were arranged to set off the kymo- 
graph at maximum systole. It will be noted 
that the records of the ventricular border 
actually are in the trough of the wave, or 
maximum systole. 

The method here described for making 
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kymographic exposure at a definite point 
in the cardiac cycle as determined by the 
action current phenomenon may be of 
assistance in the study of the details of 
cardiac movement. In all such cairokymo- 
grams, as such films may be called, the 
wave motion begins at the same definite 
point in the cardiac cycle in the bands of 
different films. 


b 

Kic. 4, @ and 4, Cairokymograms showing part of left ventricular border. In a the kymographic exposure 
was set off by the cardiocairograph set for diastole (no time-delay). Note that in each ventricular band the 
record starts in the maximum diastolic position of the ventricle. In 4, the kymogram was set off by the car- 
diocairograph set for systole (with time-delay). Note that in each ventricular band the record starts in 
the trough of the wave, or maximum systole. 


In studying kymograms in the past it 
has always been necessary to correlate the 
beginning of systole with the beginning of 
the outthrust of the vascular wave, or with 
the sound notch.’ In many kymograms 
these waves or notches are not well defined. 
In such cases the cairokymogram would 
be of great value. 

Further, it provides a simple method 
for tying up the electrocardiograph with 
the kymograph free from any of the diffi- 
culties involved in the previous methods 
used by us,® since there is no shielding 
problem in this procedure. 

Figures $a and 4 show a pair of films 
taken one immediately after the other, 
without breathing, but in opposite phases 
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a 


b 


Fic. 5, a and 4, Cardiocairograms taken in opposite phases of cardiac action; a systole, 4 diastole. 
The change in the cardiac contour is apparent. 


of cardiac action. A change in the cardiac 
contour is apparent. Figure 6 shows a 
double exposure, systole and diastole, in ‘a 
case with considerable amplitude of car- 


Fic. 6. A double exposure, systole and diastole, 
showing the differences in cardiac contour. The 
two exposures were made on one film during the 
same cardiac cycle. 


diac motion. The difference in shape of the 
two contours is evident in spite of the ab- 
sence of any change in the position of the 
diaphragm or ribs. The two exposures were 
made within 0.20 second of each other and 
represent the diastolic and systolic contours 
of the same cardiac cycle. 

This method permits us to correct an 
old fallacy which, however, still seems to 
be general. It is usually stated that a 
long exposure through several cardiac 
cycles would give what was considered to 
be a shadow of the heart in maximum dia- 
stole. The reasoning on which this conclu- 
sion was based is faulty since the border 
of the heart in long exposures will naturally 
be the border bounding the unexposed re- 
gion. This border is obviously that of the 
heart when in maximum systole. Since, 
however, there is no sharp border at all 
in the long exposures one subjectively 
selects an apparent border which lies some- 
where between systole and diastole. Usually 
this apparent border is quite different from 
the diastolic border. This is shown by Fig- 
ures 7a and &. Figure 74 represents the 
heart of a young adult in diastole taken 
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with the cardiocairograph (1/30 second) 
while Figure 74 shows the same heart 
taken immediately after and with a one 
second exposure in the same respiratory 
phase. The contours are definitely different, 
the long exposure giving a heart contour 
which is not that of diastole. 

For comparison of cardiac contour, from 
time to time, in the same individual, a 
standardized method for taking such film, 
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diastole, were taken about an hour apart. 
The cardiac contours were exactly alike. 
The subject was requested to duplicate the 
respiratory phase. This procedure is feasible 
with intelligent subjects, but for ordinary 
cases conditions are best duplicated at 
deepest inspiration. This has been verified 
repeatedly. 

It has long been recognized in chest 
roentgenology that the motion of and 


a 


b 


Fic. 7, a and 4. a. A cardiocairogram in diastole and 4 simple film of the same chest taken immediately 
after a with an exposure of one second. Note the difference in the size of the cardiac contour. It is apparent 
that the long exposure procedure does not give a shadow of the heart in diastole. These films demonstrate 
the improvement in definition and detail due to the short exposure. All the unsharpness in & is due to 
vascular movement (Bouwers, Wilsey). The kilovoltage and distance in the two exposures were exactly 
the same. The time and milliamperage were naturally varied. That the subject did not move is evident 
from the sharpness of detail in ribs and diaphragm in 4. 


always in diastole, is obviously desirable. 
There remains, however, a serious obstacle 
in that it is difficult if not impossible at 
present, to insure the making of the expo- 
sure in the same respiratory phase. The 
importance of this factor was demonstrated 
by making two films, both in diastole, 
within a few seconds of each other but in 
opposite phases of respiration. There was 
diaphragmatic movement, the thoracic 
cage being unchanged in position in the two 
films. The cardiac contours were not alike. 
For comparison a pair of films, both also in 


within a patient is the most important 
single factor in the control of definition 
and sharpness of the image. The amount of 
blurring and unsharpness produced by 
movement varies with the rate of move- 
ment and with the duration of the expo- 
sure. If the movement of the patient cannot 
be controlled the remedy applied is short- 
ening of the exposure. But this does not 
take care of such movements as rise from 
the impact of the pulsating heart against 
the lungs and the pulsation of the vessels. 
This motion varies in relation to the cycle 
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of the heart beat and varies in different 
portions of the lungs, depending on the 
proximity of the vessels to the heart. While 
at the periphery in certain parts of the 
lung, the movement may be minimal, it 
may be as rapid as 20 mm. per second at 
the apex. Besides this, the extent of the 
movement varies in different individuals, 
and in thesame individual from timetotime. 

A study of the pulsatory movements 
readily discloses the fact that the move- 
ment of the lung structure is at a minimum 
at that instant when the ventricles are al- 
most at the end of the diastolic phase. This 
therefore is the ideal point of time for the 
roentgen exposure of the lung. Such di- 
rected exposures, in contrast to the fortui- 
tous or undirected exposures as now made, 
are thus eminently desirable if it is the pur- 
pose toobtain themaximum degree of sharp- 
ness of detail of the pulmonic structures. 

McPhedran and Weyl,® Bouwers,” Bergk 
and Chantraine,! and Wilsey,® have dis- 
cussed the extent of improvement of the 
detail of the lung roentgenogram to be 
expected from synchronization of the ex- 
posure with cardiac diastole. A large num- 
ber of test exposures in diastole and systole 
have demonstrated the definite advantage 
of the diastolic exposure over the systolic. 
The lung markings are sharper and clearer 
and terminal markings may become visible 
in the diastolic exposure which cannot be 
seen in the systolic or the fortuitous expo- 
sure. The periphery of the fields becomes 
rich in detail. The method, therefore, has 
a practical application in the roentgenog- 
raphy of the lungs. 


SUMMARY 


An apparatus (the cardiocairograph) is 
described which synchronizes the roentgen 
exposures of the thorax with the cardiac 
action current phenomenon. This makes it 
possible to obtain roentgenograms in maxi- 
mum diastole without the use of any time- 
delay, and to obtain roentgenograms in 
maximum systole with a time-delay cov- 
ering only the systolic interval, reasonably 
constant from individual to individual and 
relatively independent of the pulse rate. 
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Another application of the cardiocairo- 
graph for the production of cairokymo- 
grams, i.e. kymograms, in which the time 
scales begin at any predetermined phase of 
the cardiac cycle, is described. 

The variations in cardiac contour in 
their dependence upon cardiac and respir- 
atory phase are described. It is pointed 
out that roentgenograms made in systole 
may show contours markedly different 
from those made in diastole. It is also 
shown that the phase of respiration has an 
appreciable effect upon the contours of the 
cardiac shadow. The use of the cardio- 
cairograph during maximum inspiration 
provides a standard method for studies of 
the cardiac contour. 

The method described also provides a 
means for checking the contours found by 
the long exposure procedure. Such expo- 
sures yield contours very different from 
that of diastole, approximating in many 
cases that of systole. 
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CONGENITAL OR INFANTILE DIS- 
LOCATION OF THE HIPS* 
By EDWARD C,. VOGT, M.D. 
Children’s Hospital 


BOSTON, MASSACHUSETTS 


ONGENITAL dislocation of the hip, 

so-called, is a universally accepted en- 
tity, well established in the literature and 
known since the time of Hippocrates. It is 
one of the important conditions with which 
the orthopedic surgeon has to deal and 
quoting from the text by Jones and Lovett,! 
“The favorable prognosis that can now be 
given in suitable cases is one of the striking 
achievements of modern surgery.” 

Good to excellent results can be shown in 
a considerable percentage of cases by the 
advocates of either the open or closed 
methods of reduction, but it is also evident 
from late surveys that there is still a great 
deal to be hoped for. 

Orthopedic opinion now seems to be 
quite unanimous with that expressed by 
Putti,’ Freiberg,’ and others, that the age 
of the patient when treatment is started is 
the most important factor in results. Putti 
would reduce, indeed abolish, the age limit 
completely, and begin treatment the very 
moment the deformity is observed even 
if that were the day of birth. 

Of course before treatment can be started 
a diagnosis has to be established and upon 
our future knowledge of the condition 
much will depend on roentgenological 
studies starting at birth. 

Numerous theories have been evolved 
regarding its etiology including trauma at 
birth, trauma before birth, primary nerve 
lesions and primary developmental defects. 

Putti® thinks the dislocation is usually 
the result of chronic trauma to the lower 
extremities and hips during the later half 
of prenatal life. 

Chapple! says the dislocation is not pres- 
ent at birth, but that the upper portion of 
the acetabulum is defectively developed 
and dislocation takes place only after force 
is applied. 


My own conviction is that the deformity 
is usually a post-natal development due to 
an inherent relaxation of tendons and liga- 
ments. It is predominant in females with 
a hereditary and familial tendency. All 
changes in bone and joint contours are 
secondary and cannot be demonstrated at 
birth. In other words, soft tissue relaxation 
allows a dislocation in an otherwise normal 
joint (Fig. 1). 

Its development is comparable to that of 
the so-called flat, pronated, or weak feet so 
common in infants. 

In both conditions there is a potential 
but not actual deformity before birth and 
in both there is a hereditary and familial 
tendency. Not infrequently, they occur in 
the same patient and may be associated 
with general hypotonia. One occurs at the 
upper end, the other at the lower end of an 
organ of locomotion and weight bearing. 

In order to appreciate the mechanics 
concerned in the development of this de- 
formity I will consider briefly certain fea- 
tures of the anatomy of the hip. 

It is the truest ball and socket joint in 
the body. Proper position of the articulat- 
ing surfaces is very much dependent on the 
relative size and shape of the opposing sur- 
faces. Motion is restricted to well-defined 
limits and normally the joint is very stable. 

At birth the whole upper end of the 
femur, head, neck and trochanters and a 
large part of the acetabulum are cartilagi- 
nous (Fig. 2). Growth is rapid and molding 
of these relatively soft structures is pos- 
sible in a short space of time. Normal de- 
velopment is dependent on an accurately 
approximated and firmly applied femoral 
head. We see this beautifully demon- 
strated when an infant’s dislocated hip is 
properly reduced (Fig. 3). Nature’s re- 
sponse to normal stresses as well as to lack 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 2g—Oct. 2, 1936. 
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Fic. 1. 4. Hips of a baby at the age of one week. 
The physician who delivered the case said labor 
was easy. Soon after birth he noticed that the 
hips were lax and could be dislocated and reduced 
easily. General tone of baby was poor. This film 
taken at another hospital was reported as being 
negative. Note that the acetabula are normal but 
there is distinct relaxation of the femoral heads. 
At eight weeks the baby was referred to the Chil- 
dren’s Hospital and although the orthopedic resi- 
dent had the previous physician’s report he was 
unable to detect anything abnormal in the hips at 
that time. He did not even ask for a roentgeno- 
gram. B shows the hips when the child began to 
walk, completely dislocated. (I wish to thank Dr. 
Richard Collins of Waltham, Mass., for the origi- 
nal roentgenogram shown in /.) 


of them is a striking feature at this age. 

Now if, as the result of relaxation of soft 
tissues during the formative neonatal 
period, the joint surfaces are not held in 
proper apposition, the acetabulum, lacking 
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the necessary stimulation from pressure of 
the femoral head, becomes relatively 
smaller and soon the ball does not fit the 
socket (Fig. 4). 

As the child grows, muscular activity in- 
creases and tone of tendons and ligaments 
improves. However, the predominating 
muscle pull is not in direct line with the 
opposing joint surfaces so that instead of 
a natural tendency to spontaneous correc- 
tion, as in most other joints, distortion re- 
sults, disproportion increases and we have 
what amounts to a vicious cycle. Some- 
times the forces are so counterbalanced 
that only partial dislocation results in a 
so-called congenital subluxation (Fig. 5). 
In other instances, the corrective forces 
predominate after a time and a subluxa- 


Fig. 2. Normal hips before and after death at 
three days, dissected to show proportions of car- 
tilage and bone. Most of the acetabular socket as 
well as the upper end of the femur, trochanters, 
neck and head are cartilaginous. The acetabulum 
accommodates about one-third of the femoral 
head at this period. 
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tion is spontaneously reduced (Fig. 6). 
Slomann,* Ducroquet,® and others, have 
reported a number of such cases. In roent- 
genograms of children’s hips we run across 
some very shallow acetabula even though 
they are not dislocated. This shallowness 
I believe indicates a previous tendency to 
dislocate, but due to corrective forces dis- 
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Fic. 3. 4. Hips of a female infant at the age of 
twenty-two months who showed the typical clini- 
cal and roentgenological findings of “‘congenital 
dislocated left hip.’’ B. The same patient two and 
a half years later following closed reduction, at 
which time the hip was normal, functionally as 
well as anatomically. This would seem to indicate 
that there had been no primary abnormality of the 
ioint itself. 


Congenital or Infantile Dislocation of the Hips 


Fic. 4. 4. Hips of a male infant with lumbar men- 
ingocele at the age of twelve days. There was no 
detectable paralysis of the extremities or sphinc- 
ters. Note normal development of the acetabula 
and relaxation of the left femoral head. This 
feature was not recognized clinically. There was 
no apparent abnormal mobility even after the 
roentgenograms were seen. B shows the same case 
at one week less than four months. The meningo- 
cele had been removed, with excellent results. 
Note the marked difference in the acetabula and 
the dislocated hip on the left. This change has 
occurred in three and a half months. 


location was prevented. It has been sug- 
gested that the predominance of disloca- 
tions in females is due to a difference in 
the width of the pelves in the sexes. If 
there is any difference at birth it must be 
very slight, and it is very doubtful if this 
could account for the sex ratio. In associa- 
tion with extrophy of the bladder the sym- 
physis pubis is always separated so that 
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Fic. 5. 4. Female infant, aged fifteen months, ap- 
parently normal until beginning to walk at four- 
teen months when a painless limp was noticed on 
the right. Birth was called normal. There was pis- 
ton mobility on the right side and _ positive 
Trendelenburg sign. Left side seemed normal to 
physical examination. Roentgenogram shows com- 
plete dislocation on the right and slight sub- 
luxation on the left with shallow acetabulum. 
Treatment was by the closed method with both 
hips in abduction. B. At four years function was 
normal. 


the pelvis is very wide (Fig. 10). Of 40 
such cases seen at the Children’s Hospital 
during the last eighteen years, none had 
dislocated hips. 

I have referred to the relaxation which 
I consider to be the usual initiating cause 
of the dislocation as being inherent. I see 
no reason, however, why the relaxation 
may not in some cases be due to trauma or 
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possibly some other cause. In reviewing 
the records of some 259 cases of so-called 
congenital dislocation of the hip a rather 
large number had difficult birth histories. 
Of this group 17 per cent were breech de- 
liveries and 13 per cent were instrumental. 

We know that in the examination of a 
new-born baby significant injury may be 


Fic. 6. 4. Hips of a baby girl at the age of three 
months who was brought to the clinic on account 
of pronated feet. Note the shallowness of the 
acetabula and slight upward displacement of the 
femoral heads. General muscle tone was poor and 
there was marked diastasis recti. B shows the hips 
at fourteen months. Treatment consisted in the 
wearing of foot pads. Nothing was done to the 
hips. 
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overlooked, and also that a history ob- 
tained from the mother months or years 
later is apt to be vague about the neonatal 
period. Nevertheless birth trauma seems 
to be an important factor in certain cases 
(Fig. 7). 

We have had a number of dislocated hips 
in patients with generalized hypotonia 


Fic. 7. 4. Hips ofa female infant at the age of 
three months. This had been a very difficult 
breech delivery. Soon after birth fullness was 
noted in the left hip region and there was pain 
when diapers were changed. Child refused to lie 
on the left side. She was first seen at the Children’s 
Hospital at three months. Physical examination 
revealed nothing abnormal at that time except for 
slight resistance to motion. Note shallow left 
acetabulum and slight upward displacement of the 
femoral head. No treatment instituted. B. At six 
months when there was slight piston mobility. Hip 
was reduced by closed method at which time a 
definite click was heard when the head went in the 
socket. Treatment resulted in a satisfactory hip. 


Congenital or Infantile Dislocation of the Hips 


Fic. 8. This film was taken for the lower extremi- 
ties of a cretin, aged two months. She had the 
typical flabby musculature but nothing abnormal 
was suspected in the hips. The part of the film in 
the region of the hips was, as can be seen, quite 
light and the subluxation on the left was over- 
looked. Note how a line drawn along the inferior 
margin of the os pubis and ischium on the left, 
when continued, is well below the curve of the neck 
of the femur. The acetabulum is shallow. The 
femur is displaced upward (see also Fig. g). 


such as is associated with cerebral defi- 
ciency and cretinism (Figs. 8 and 9). The 
roentgenological findings are the same in 
all cases. 

Now in addition to these, there undoubt- 
edly is an occasional dislocation occurring 
prenatally, but I know of no reported cases 
except in association with multiple other 
deformities. Chandler? has reported one 
such case with multiple congenital contrac- 
tures of the extremities. As a result of 
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Fic. 9. 4. Same case as in Figure 8, a cretin. This 
patient responded well to thyroid therapy but 
when beginning to walk at the age of fourteen 
months a painless limp developed. Note complete 
dislocation of the left hip. B. Same case ten 
months after treatment by closed method. 


these contractures the extremities were 
maintained in bizarre positions in utero. 
This is a rare condition, but when present 
may account for a dislocation truely pre- 
natal in origin. 


DIAGNOSIS 


A statement frequently made that the 
roentgen findings are typical and the roent- 
gen diagnosis easy is true only after some 
time has passed. At birth or immediately 
thereafter the diagnosis of these infantile 
dislocations depends, I believe, on a con- 
sideration of the factors mentioned above. 
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In the early post-natal period I do not 
expect to find any distortion or abnormal 
shallowness of the acetabulum. The two 
youngest cases we have encountered, one 
at eight days and the other at twelve days 
of age, showed luxation as indicated by the 
position of the upper end of the femora. 
Whether this could be demonstrated at 
birth I do not know. In a relatively short 
time, two months or less, the upper por- 
tion of the acetabulum begins to show flat- 
tening as the result of pressure of the mis- 
placed femoral head. The slack in the soft 
tissues is evidently reduced as muscular 
activity and tone increase. In the case 
shown in Figure 1, the physician was easily 
able to dislocate and reduce the hips im- 
mediately after birth, but when the case 
was seen at eight weeks no abnormal mo- 
bility could be detected clinically. No films 
were obtained at that time as the ortho- 
pedist examining the child thought the hips 
were normal. 

The degree of displacement of the fe- 
moral head may vary in different indivi- 
duals at any given age period. In some 


Fic. 10. The pelvis and hips of a girl, aged six, with 
extrophy of the bladder. Note the separated sym- 
physis and wide pelvis. Of 40 such cases reviewed 
none had dislocated hips. The acetabula were al- 
ways well formed. This seems to indicate that 
widening of the pelvis does not explain dislocated 
hips. 
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cases it is completely dislocated in a few 
months (Fig. 4), and in others this may not 
occur until or even after walking begins 
(Fig. 11). Some potential cases never dis- 
locate, as has been pointed out. 

A line drawn along the inferior border of 
the rami of the os pubis and ischium, if 
prolonged outward in the same curve, will 
fall in line with the inferior surface of the 
neck of the femur in normal cases. If there 
is any upward displacement of the femur 
this line meets the shaft lower down (Figs. 
8 and 9). 

The head normally ossifies between three 
and six months of age but in case of dis- 
location it is delayed. However, delayed 
ossification of the head does not necessarily 
mean dislocation, for it is seen occasionally 
in an otherwise normal hip. 

There are times when it is impossible to 
say definitely whether a hip is or is not 
going to result in dislocation. In such cases 
frequent check up examinations may be 
the only answer to the question. Some sur- 
geons advise mild abduction apparatus in 
cases which cannot be other than equivocal 
and in view of the difficulties which may 
be encountered if treatment is long de- 
layed, abduction “‘prophylaxis” may be 
justifiable even before a definite diagnosis 
can be made.* 
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Congenital or Infantile Dislocation of the Hips 


Fic. 11. Hips of a boy, aged four, who had been 


born at term and walked normally at fourteen 
months. About a year prior to entry he had fallen 
down a flight of stairs, following which he devel- 
oped a left limp. Note that the acetabulum is quite 
well formed. What had been a potential ‘“‘con- 
genital” dislocation had evidently been completed 
by the fall. 
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THE ELIMINATION OF INTESTINAL GAS 
SHADOWS IN ROENTGENOGRA PHY 
PRELIMINARY REPORT ON 1,000 CASES 


By J. C. KENNING, M.D., and J. E. LOFSTROM, M.D. 
From Wayne University College of Medicine and Surgery and City of Detroit Receiving Hospital 
DETROIT, MICHIGAN 


NE of the most important technical 
factors in the success of a roentgenolo- 
gist is the clarity of his roentgenograms— 
images produced without distortion, with 
no lack of sharpness resulting from motion, 
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Fic. 1. Case 1. Roentgenogram showing intestinal 
gas shadows before the use of pitressin. 


with no poor contrast or confusing shad- 
ows. 

It is not the intent of this paper to point 
out technical factors already well known 
that enter into the production of good 
films. Rather, it is our hope that a method 
‘ will be established to aid in eliminating gas 
4 shadows, which, on a roentgenogram, not 
“| only cause confusion but also error. This 
work has been carried out over a period of 
about one year and includes an observation 
of more than 1,000 patients. 


Since the use of the roentgen ray in the 
examination of abdominal and pelvic or- 
gans, normal and abnormal collections of 
gas in the bowel have handicapped even 
the keenest of roentgenologists. Many 
methods have been utilized in an endeavor 
to eliminate this source of error. Simple 
enemata and cathartics, most common of 
which is probably compound licorice pow- 
der, and pressure applied by inflated bags 
have all met with indifferent success. Not 
until recently has there been any real ad- 
vance in the solution of this problem. In 
this discussion, we wish to present the 
findings of a year’s study of the general 
results obtained by use of pitressin. 

In 1928, Kamm, Aldrich, Grote, Rowe 


Fic. 2. Case 1. Roentgenogram taken after the use 
of the routine procedure outlined. Note disappear- 
ance of gas shadows. 
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and Bugbee first described a method for 
separating the oxytocic and pressor prin- 
ciples of pituitary extract. The oxytocic 
element, or alpha-hypophamine, having ac- 
tion on the uterine musculature needs no 
further mention. However, the pressor 
substance, “‘pitressin,” through its physi- 
ologic action lends itself peculiarly to a 
subject which has been of interest to every 
roentgenologist. 

The interest in this presentation is the 
action on the smooth muscle of the in- 
testinal tract. Repeated doses increase the 
tone of the bowel without ill effect. In our 
experience no harmful after-effects have 
been observed. 


INDICATIONS 


At this point it might be well to enumer- 
ate the indications for the use of pitressin, 
strictly from the roentgenologist’s point of 
view. In general, we know that there is a 
collection of air or gas'in the bowel when 
the normal peristalsis and churning action 
are inhibited as a result of obstruction, 


Fic. 3. 


Case 1. Roentgenogram taken before 
the use of pitressin. 


Elimination of Intestinal Gas Shadows 


Fic. 4. Case 11. Roentgenogram taken after the use 
of the routine procedure outlined. Note disappear- 
ance of gas shadows. 


trauma, infection or nervous imbalance. 
Also gas is normally present in the colon. 
Since pitressin acts to produce an increase 
of muscular tone (with peristalsis) of the 
bowel, it is apparent that this activity 1s 
responsible for the elimination of gas 
pockets. Its use, we have found, is indi- 
cated in any case in which gas shadows 
obscure findings on the roentgenogram. 
Some of the uses specifically are in the 
following: 


1. Cholecystography—Small gas _ pock- 
ets, in superimposed hepatic flexure, 
may be misinterpreted as negative 
shadow stones. 
Examinations of the kidney, ureter 
and bladder to reveal the presence of 
stones, tumors, perinephritic abscess, 
etc.—The kidney and psoas are often 
obliterated by gas or fecal matter. 
3. Intravenous urography—As the den- 
sity of the dye is not great, the picture 
is easily obscured by intestinal gas or 
feces. 
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Fic. 5. Case 11. Roentgenogram taken before 
the use of pitressin. 


4. Retrograde urography—It has been 
observed that due to the trauma of 
cystoscopy and catheterization, a 
very low grade ileus is produced with 
resultant gas formation. 

5. Examinations of the lumbar spine and 
pelvis—Gas shadows may simulate 
bone destruction or metastases. 


CONTRAINDICATIONS 


The only subjective complaints regis- 
tered in over 1,000 cases in which pitressin 
has been used were occasional cramps, sen- 
sations of giddiness, weakness, cold per- 
spiration and slight nausea. These symp- 
toms were rarely encountered and were 
fleeting in character. Objectively, there 
was noted some blanching, acceleration of 
the pulse and rise in blood pressure. The 
greater number of these reactions were en- 
countered in patients who were definitely 
dehydrated. No lasting effects were ob- 
served and it was found that a glass or two 
of water given at the time of injection 
minimized the symptoms. Although we 
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have found no absolute contraindications 
from our own personal experience, extreme 
care should be exercised in the use of pi- 
tressin in cases of cardiac decompensation 
associated with marked hypertension, coro- 
nary sclerosis and thrombosis, and acute, 
complete mechanical intestinal obstruction 
of long standing. Pregnancy has_ not 
proved to be a contraindication, at least 
through the sixth month. We encountered 
no serious reactions, immediate or late, in 
any of our cases. . 


METHOD OF ADMINISTRATION 


Various time intervals were utilized to 
determine at which interval the optimum 
effect in eliminating gas was to be ob- 
tained. It has been our experience that the 
maximum degree of response is obtained 
approximately thirty to forty-five minutes 
following injection. It has also been noted 
that gas shadows reappear in about two 
to three hours. We have therefore adopted 
the routine which follows in all cases 
scheduled in advance: 


Fic. 6. Case 11. Roentgenogram taken after the use 
of the routine procedure outlined. Note disappear- 
ance of gas shadows. 
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The night before examination a cleansing 
enema Is given. 

This is followed in the morning, about 
one and one-half hours before the time set 
for roentgenography, by another enema. 

One hour before, 0.5 c.c. of pitressin is 


given intramuscularly. This is repeated in’ 


one-half hour. 

No cathartic is given. 

The enema given in the morning is an 
aid in clearing the colon of gas shadows. In 
more stubborn cases where, due to reflex 
ileus, traumatic ileus, or peritonitis, the 
cleansing is more difficult, further injec- 
tions of pitressin may be given. In some 
few cases of peritonitis and traumatic ileus 
as many as six ampules (0.5 c.c. each) have 
been given to produce satisfactory roent- 
genograms. However, in most cases, two 
injections of 0.5 c.c. each were found to 
give the desired results. 

We do not mean to imply that there will 
be no evidence of gas within the bowel; 
however, it is minimized to such an extent 
that the roentgenograms are clearer and 
much more diagnostic than have been ob- 
tained by any other method. Also, it has 
been noted that the hepatic flexure of the 
colon is shortened, being drawn down away 
from the gallbladder area, thus eliminating 
shadows due to superimposed bowel. This, 
we feel, is of inestimable value. 

It should be stated that, with but few 
exceptions, our investigation was confined 
to hospitalized patients. This was done for 
several reasons. First, because the presence 
of intestinal gas is more abundant in re- 
cumbent patients, whereas ambulatory 
cases seem to maintain a more normal 
physiologic activity of the bowel. Thus, 
there is less opportunity for gas to collect. 
Secondly, nearly all urographic examina- 
tions are made on in-patients. Also in 
handling a large number of out-patients, 
our facilities are taxed to such an extent 
that unnecessary delays must be avoided. 
However, the routine may be adopted on 
these cases after more careful evaluation of 
the results of our studies. 

In regard to the expense of this method, 
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we believe that the cost of the medication 
has been amply compensated for by the 
saving in time, re-examination and the 
greater ease in diagnosis when better qual- 
ity films are available. 

We would like to mention several rather 
striking examples of the successful use of 
pitressin. One case, although not a problem 
in diagnosis, illustrates the action of pi- 
tressin very well. A female, aged thirty- 
five, three months pregnant, presented a 
history of very obstinate constipation. Two 
to three weeks would pass without bowel 
action. A barium enema was given with 
fully 2 quarts of barium necessary to fill 
the colon, which was markedly atonic. The 
patient was unable to evacuate any of the 
contents of the enema in spite of repeated 
effort. It was decided to give one ampule 
of pitressin. The patient evacuated the 
enema, as well as a very large amount of 
fecal matter, fifteen minutes after injection. 
(Pitressin is being studied in atonic colon 
and megacolon.) 

Another patient with suspected fracture 
of the kidney was examined by both retro- 
grade and intravenous methods on three 
occasions. All films taken were non-diag- 
nostic due to the gas in the bowel secondary 
to a traumatic ileus. Pitressin was given as 
outlined and intravenous urography again 
done, with excellent results. Numerous 
other cases equally noteworthy were en- 
countered, but we shall not present them 
in this preliminary report. We are including 
a few representative films to illustrate the 
efficacy of our method. 


SUMMARY 


1. A new method of eliminating gas 
shadows in roentgenography of the ab- 
domen is presented. 

2. The “‘pressor” principle of pituitary 
extract, pitressin, is the drug of choice. 

3. Indications and contraindications are 
noted. 

4. A simple method of administration 1s 
given. 

5. Representative roentgenograms are 
shown. 
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CONCLUSIONS 


We believe that this method is of definite 
advantage in roentgenography, and that it 
can be used as a general routine in any hos- 
pital. We shall subsequently present more 
detailed data. 


We wish to express our appreciation to the visiting 
and resident staff of Receiving Hospital in the vari- 
ous departments, especially the Genito-Urinary 
Service, for their cooperation. 
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PANCREATIC LITHIASIS 
REPORT OF CASE* 
By S. HOECHSTETTER, B.S., M.D. 


Veterans’ Administration Facility 
DWIGHT, ILLINOIS 


HE case presented is of interest chiefly 

because of roentgenographic findings. 
Cardiac complications in this case are con- 
sidered too severe to warrant surgical in- 
tervention. 

The rarity of pancreatic calculi is 
stressed by all authors. Since Ackman and 
Ross collected 108 cases, including one of 
their own in 1932, five additional cases 
have been reported in the literature (Col- 
lins, Rienhoff and Lewis, Thomason, and 
Bost, 2 cases). Of this total of 113 cases, 
79 have been post-mortem reports. In only 
4 of the remaining cases was roentgen diag- 
nosis made prior to surgery (Lindsay, 
Thomason, Collins and Bost). Pancreatic 
calculi have been more frequently observed 
on the roentgenogram but were considered 
to be gallstones or kidney stones and the 
proper diagnosis was made only after sur- 
gery for these conditions. In several cases 
the pancreatic stones were palpated but 
not removed during laparotomy and were 
later demonstrated roentgenographically 
in postoperative studies. 

The admirable papers of Bost, and Ack- 
man and Ross cover the matter of surgical 
treatment and symptomatology quite ade- 
quately and the reader is referred to these 
for full details. It is sufficient to say that 
surgical treatment is feasible, the mortality 
from surgery being about 7 per cent. The 
symptomatology is variable. Pain is the 
most constant sign. In 19 of 29 surgical 
cases collected by Ackman and Ross epi- 
gastric colic was noted. They also noted 
radiation of pain to the thoracic region of 
the back, to the left lumbar region and to 
both lumbar regions. In only 2 of these 
cases was pain reported as absent. Dull epi- 
gastric pain, nausea, vomiting, late gly- 


cosuria, jaundice, diarrhea, stones in the 
stool, marked loss of weight, skin pig- 
mentation, steatorrhea, palpable tumor 
and history of duodenal ulcer were men- 
tioned, but none of these signs were present 


Fic. 1. Roentgenogram showing multiple 
pancreatic calculi. 


in sufficiently large proportion to be diag- 
nostically significant. The etiology is ob- 
scure. Seeger reported that pancreatic cal- 
culi contain calcium carbonate but that 
normal pancreatic juice contains no cal- 
cium carbonate and concluded that altered 
secretion precedes stone formation in the 
pancreas. 


* Published with the permission of the Medical Director of the Veterans’ Administration, who assumes no responsibility for the 


opinions expressed or the conclusions drawn by the writer. 
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Fic. 2. Semi-lateral view showing multiple 
pancreatic calculi. 


It is to be presumed that the reported 
cases represent only a small proportion of 
such cases. Opie found 2 cases in 1,500 
autopsies. This would indicate that while 
the condition is relatively uncommon, it is 
not rare. 

The question of why pancreatic stones 
are demonstrated so infrequently on roent- 
genograms arises. A possible explanation 
may be found in the anatomical relation- 
ship of the pancreas to the stomach and 
intestines. With opaque medium in the 
stomach and intestines the site of the pan- 
creas is almost totally masked in the usual 
gastrointestinal study. In the case reported 
here the stones would have been overlooked 
entirely had they not extended to the tail 
of the pancreas and projected slightly 
above the level of the stomach. It is rather 
unfortunate that the relative infrequency 
of the condition does not warrant the rou- 
tine exposure of a film before the adminis- 
tration of the opaque meal. Roentgeno- 
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scopy does not offer a solution. In spite of 
the large number of stones, their size and 
relative density and a prior knowledge of 
their existence, the pancreatic stones in our 
case could not be visualized roentgeno- 
scopically. 

REPORT OF CASE 


A white male, aged forty-five, was admitted 
to the Veterans’ Administration Facility, 
Dwight, Illinois, January 18, 1936, for the 
treatment of hemorrhoids and undetermined 
stomach condition. In 1922 appendectomy and 
cholecystectomy were performed. Prior to that 
time and up to about 1933 the patient had 
vague, indefinite but constant symptoms 
which can best be described as dyspeptic. In 
1933 these symptoms became more bothersome 
and were accompanied by dull pain in the epi- 
gastrium with occasional colicky radiations to 
both lumbar regions. Lately the epigastric 
pains have become more severe and the colicky 
radiations more frequent. Patient has been 
constipated for many years and bleeding from 
the hemorrhoids has been moderate. Symptoms 


Fic. 3. Roentgenogram showing partial masking of 
the pancreatic calculi by the opaque meal. 
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of moderate cardiac impairment were elicited. 
There has been considerable nausea but no 
vomiting. There has been no jaundice and 
weight has remained constant since discharge 
from World War service. Steatorrhea is not 
present. 

On examination patient was found to have 
mitral heart disease, hypertension, left in- 
guinal hernia, well-healed appendectomy and 
cholecystectomy scars, moderate hemorrhoids 
and a quiescent anal fistula. There was mod- 
erate tenderness in the epigastrium but no 
masses were palpable. 

The Wassermann reaction was negative. The 
blood and urine studies were within normal 
limits. Stool examination revealed an unusu- 
ally large amount of undigested meat fibers. 
The Brown test for amylase in the feces and 
the Gross test for trypsin in the feces indicated 
marked diminution but not entire absence of 
these pancreatic ferments. Roentgen studies re- 
vealed multiple calculi along the entire length 
of the pancreas. 

The patient is being retained at this Facility 
for treatment of the heart condition. Surgical 
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treatment for the pancreatic calculi is not 
contemplated. 
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GIANT CELL TUMORS OF BONE 


EXPERIENCE WITH SURGICAL AND ROENTGEN TREATMENTS ON A 
MATERIAL OF FIFTEEN CASES 


By ERNST FREUND, M.D., F.A.C.S.,* anp C. B. MEFFERT, M.D. 


From the Departments of Orthopedic and General Surgery, State University of Iowa 
IOWA CITY, IOWA 


| A RECENT paper! we reviewed the 
cases of non-generalized osteitis fibrosa 
as they came to observation in the De- 
partments of General and Orthopedic Sur- 
gery of the State University of Iowa. We 
arrived at the conclusion that there are 
different forms of localized osteodystrophy. 
There are localized cases of a solid (pseudo- 
cyst) or a cystic (true bone cyst) type, 
usually situated in the upper portion of the 
diaphysis of the humerus, femur and tibia; 
less frequently diaphyseal localization is 
observed; never localization in the epiph- 
yses. Besides the localized form, more 
extensive cases can occasionally be seen 
with involvement of the greater part of the 
diaphyses. Multiple localized lesions are 
rare but may occur without any apparent 
rule in the distribution of the lesion. There 
is also a strictly unilateral (monomelic) 
form of fibrous osteodystrophy with in- 
volvement of the entire or of great portions 
of the diaphyses of bones, arranged in 
longitudinal ray-like anatomic distribution. 
On the basis of such observation we be- 
lieve that the localized form represents an 
abortive type of the extensive monosseous 
form. The latter is to be considered as an 
abortive form of the monomelic type 
which, in turn, is most likely an abortive 
form of the unilateral osteodystrophy. In- 
asmuch as the latter cannot be taken as 
traumatic in origin, but must be due to an 
endogenous cause entirely unknown, the 
purely traumatic etiology of all the other 
forms is rather doubtful. 

We did not include in that paper the 
cases of giant cell tumors which, although 
they are quite commonly considered as 

1 Freund, E., and Meffert, C. B. On different forms of non- 


generalized fibrous osteodystrophy. Surg., Gynec. & Obst., 1936, 
62, 41-561. 


* Florida Medical Center, Venice, Florida. 


localized forms of osteitis fibrosa, act 
clinically at least in many respects quite 
differently. We were especially interested 
in the question of treatment and of re- 
currence following roentgen or surgical 
therapy. In this paper we shall review 15 
cases, 4 males, 11 females, the ages ranging 
from eight to sixty years, average twenty- 
seven years. 


First decade of life 1 case 
Second decade of life 3 cases 
Third decade of life 8 cases 
Fourth decade of life 1 case 
Fifth decade of life 1 case 
Sixth decade of life 1 case 


ANALYSIS ACCORDING TO LOCALIZATION 
1. Lower End of Radius—} Cases 


Case 1. Woman, aged twenty-seven, who 
about one year before admission, a short time 
after a fall on the extended right hand, began to 
have pain in the right arm and a swelling ap- 
peared in the right wrist region. Five months 
before admission she sought treatment in a 
hospital in Des Moines. A cyst was opened in 
the lower end of the radius and cleaned out. 
Histologically no signs of malignancy were 
found. Following this operation she was free 
from pain until two weeks before admission to 
our clinic. At that time swelling had reappeared 
at the same place. Roentgenograms showed a 
multilocular cyst at the lower end of the radius. 
A second operation was suggested to the pa- 
tient but was refused. No further note could be 
obtained. 

Case u. Male, colored, aged thirty-six. 
About one year ago patient first noticed a dull 
ache in the right wrist. A few weeks later he 
fell upon the outstretched hand. Roentgeno- 
grams were taken and a pathological fracture in 
a bony tumor was found. Cast was applied for 
seven weeks and then he went back to work 
with apparently good use of the wrist. Six 
months ago he had a direct trauma to the right 
wrist, resulting in fracture. Cast for six weeks. 
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Since that time limitation of motion and in- 
crease of size of tumor. 

Roentgenograms showed a very extensive de- 
structive lesion of the lower end of the radius 
which was replaced by a loose sponge-like mass 
of bony tissue with fairly good outline at the 
volar side, but extensive invasion of soft tissues 
on the dorsal side. Very marked soft tissue 
swelling. The tumor extended clear down to the 
wrist joint. The subchondral bony lamella of 
the radius was broken through in several places. 


4 


{1-2} - 193) 


Giant Cell Tumors of Bone 


37 


Case 11. Woman, aged twenty-three, who 
fractured the lower end of the right radius six 
months ago. Fracture healed within six weeks 
but wrist remained swollen. Four months after 
the fracture a small mass appeared at the site 
of callus, which since has steadily increased in 
size. Roentgenograms showed a destructive le- 
sion of the lower end of the radius, extending 
down to the subchondral bony lamella and, 
after destruction of the cortical bone, growing 
extensively toward the surrounding soft tissue. 


11-23-1931 


Fic. 1. Case 1. Female, aged twenty-seven, with extensive giant cell tumor of lower end of radius. 
Recurrence after curettage. 


Patient received roentgen treatment to the 
tumor without any improvement. Therefore, 
surgical treatment was decided upon. 

Operation. A very thin shell of bone was 
broken through at several places by brownish 
tumor tissue which was well defined in a cap- 
sule. The bony shell was opened and semi-solid 
and dark brown tumor tissue was encountered. 
The cavity resulting after removal of the tumor 
tissue was the size of a goose egg. The joint 
cartilage was bulging but not broken through. 
The whole content of the cavity was carefully 
removed by curette. 

Pathology Report. Giant cell tumor. No fol- 
low-up since operation. 


The tumor mass was, however, still wel! out- 
lined and in many places surrounded by a thin 
bony shell. 

Because of the proximity of the tumor to the 
wrist joint, it seemed that surgery was contra- 
indicated and roentgen therapy was inszituted. 
Despite the roentgen therapy the tumor showed 
very rapid increase in size and so operation was 
performed. 

Operation. (Nine months after first admis- 
sion.) The tumor had invaded the subcutaneous 
tissue of the dorsum of the hand very exten- 
sively. In some portions, however, a fairly sat- 
isfactory removal of tumor tissue could be car- 
ried out. Most of the extensor tendons passed 
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{0-12-1933 


g-10-1933 


§-4- 1934 


Fic. 2. Case 111. Female, aged twenty-three. Very extensive giant cell tumor of lower end of radius, 
involving the wrist joint. Progressive despite roentgen treatment. 


directly through the tumor. The articular sur- tumor. The joint capsule was invaded. The 
= face of the radius was represented by very thin whole tumor mass was as large as two fists, 
: tissue which was partly broken through by the __ with softening of the tissue in some places. Be- 
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cause of the extensive involvement of the soft 
tissues in the wrist joint, amputation was per- 
formed. 

Pathology Report. Giant cell tumor. 


2. Lower End of Humerus 

Case Iv. Boy, aged eight, who fell six weeks 
before admission and heard his arm crack. 
Since then, slight pain in the arm near the el- 
bow, and the bone has gradually grown to the 


Case 


4-28-1983 2-21-1934 


Fic. 3. 
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Roentgenograms showed an extensive multi- 
locular lesion in the upper half of the ulna, 
leading to distention of the bone and thinning 
of the cortex. 

Patient was submitted to roentgen treatment 
which was carried out more or less at monthly 
intervals over a period of fifteen months. The 
roentgenologic follow-up of the case showed a 
steady and definite improvement with good cal- 
cification and healing of the lesion. 


4-21-1934 4 


Case v. Female, aged thirty. Giant cell tumor of upper end of ulna. Gradual healing 


under roentgen therapy. 


size of a goose egg. Roentgenograms showed a 
localized cystic lesion in the lateral condyle of 
the humerus, with enlargement of the bone. 

Operation. Very thin shell of bone covering a 
dark blue tumor tissue, containing a small 
cystic cavity. Careful curettage. 

Pathology Report. Giant cell tumor. 

Following operation there was some drainzge 
for about three weeks. No pain. Six months 
later, definite clinical and roentgenologic signs 
of a local recurrence. Second operation: An- 
other attempt at radical curettage was made. 
The resulting cavity was cleaned out with 95 
per cent phenol and alcohol. No follow-up after 
second operation. 


3. Upper End of Ulna—1 Case 

Case v. Woman, aged thirty, who has had 
for the last ten years swelling of the upper and 
medial aspects of the left forearm. This has be- 
come tender during the last few years. On phys- 
ical examination a swelling of bony consistency 
was found in the right ulna below the elbow 
which, however, did not interfere with motion. 


4. Lower End of Ulna—1 Case 

Case vi. Male, aged sixty, with retroperi- 
toneal tumor. One year ago he noticed slight 
pain in the left wrist. This became gradually 
worse and finally he noticed a small tumor in 
the wrist region. Roentgenogram showed a 
cystic porotic area in the lower end of the ulna, 
with thinning and interruption of the cortex, 
but apparently without soft tissue involvement. 
The lesion was very suggestive of giant cell 
tumor. No treatment. 

5. Lower End of Femur—4 Cases 

Case vil. Female, aged twenty-one. Two 
years before admission patient had a bone cyst 
curetted in the left knee region. There was a 
mild postoperative infection with some dis- 
charge. Immobilization in cast and brace for 
almost two years. Weight-bearing for the last 
six months. Swelling reappeared three months 
ago. Roentgenograms showed a large cystic area 
in and above the outer condyle of the femur, 
well surrounded by an irregular zone of osteo- 
sclerosis. The cortex over the lesion was ex- 
panded but not thinned out. 
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Patient received a few roentgen treatments 
but left the hospital before evidence of any 
changes. 


Case vit. Female, aged twenty-four, who 
three years before admission, following a fall, 
suffered severe pain in the left knee. Weight- 
bearing impossible. Roentgenograms taken at 
that time were supposedly negative. Since then, 
frequent attacks of pain and swelling in the 
knee region. 

Roentgenograms showed an extensive cystic 
lesion in the medial condyle of the femur, ex- 
tending upward in the lower third of the di- 
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Case 1x. Male, aged forty-eight, with pain 
in the lateral side of the right knee for one year. 
Patient never stopped working until two days 
ago, when he slipped, striking his right knee. 
Roentgenograms showed a typical picture of 
giant cell tumor in the lateral condyle of the 
femur, extending down to the joint surface. 
There was an intra-articular fracture through 
the lateral condyle, which was slightly dis- 
placed backward. No callus formation. 

Patient received roentgen treatment and was 
immobilized in a plaster cast. Despite repeated 
roentgen treatments, the lesion showed roent- 


Fig. 4. Case vu. Female, aged twenty-one. Giant cell tumor of lower end of femur, treated by 
curettage, followed by slight infection. 


aphysis and also in the lateral condyle. The 
bone at the site of the lesion appeared blown up, 
the cortex was thinned out but apparently not 
interrupted. 

Operation. A multilocular cystic tumor was 
found with walls of soft tumor tissue of dark 
brown or red color. Careful curettage. A bone 
graft was removed from the left tibia, broken 
up and inserted into the cavity which was 
about 4X6 inches in size. Sterile vaseline to fill 
the cavity. Uneventful recovery. 

Pathology Report. Giant cell tumor. 

Roentgenologic follow-up three months after 
operation showed that the grafts had taken and 
there was good osteogenesis around them. Nine 
months postoperatively a very large cavity 
could still be seen and fourteen months post- 
operatively one gained the impression of a defi- 
nite progression of the lesion in the lateral 
condyle. Clinical examination, however, three 
and five years after operation, showed almost 
perfect motion in the knee. No pain. Brace dis- 


carded. 


genologically definite signs of progression. Sur- 
gical treatment was therefore indicated. 

Operation. (One year after first admission.) 
A window was cut in the very thin shell of bone 
and a very large cyst was opened. It occupied 
all of the external condyle and extended up into 
the shaft and down to the joint cartilage. Care- 
ful curetting was done. The wound was washed 
with iodine, alcohol and saline. 

Pathology Report. Giant cell tumor with cyst 
formation. 

Following operation there was no tendency to 
healing. The large cystic area remained un- 
changed. Patient was submitted to intensive 
roentgen treatments for a period of eight 
months. No result. Therefore, it was suggested 
to the patient to have either another attempt at 
curettage followed by bone transplantation, or 
amputation. Neither suggestion was accepted. 

Case x. Female, aged eighteen. Three years 
ago patient fell and sustained a lateral disloca- 
tion of the left knee, which her home doctor at- 
tributed to a weakened condition of the bone. 
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Cast for two and one-half months. Since then, 
limitation of motion in knee joint with swelling. 
Pain only at night. On physical examination the 
lateral condyle of the femur was found blown 
up and formed a mass of hard bony consist- 
ency. Roentgenograms showed a big cystic 
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were removed from the tibia and the bone cav- 
ity was filled to about three-fourths. 
Pathology Report. Giant cell tumor. Unevent- 
ful recovery. Cast, followed by long leg brace. 
Roentgenograms four, seven and eleven 
months after operation showed that practically 


3-15-1908 


Fic. 5. Case x. Female, aged eighteen. Giant cell tumor of lower end of femur, treated by 
curettage and bone chips. Nice healing. 


area in the lateral condyle of the femur, leading 
to expansion of the bone but without breaking 
through of the cortex. Marked valgus deformity 
of the knee joint. 

Operation. Under tourniquet the lateral con- 
dyle was exposed. The periosteal surface was 
smooth; no defects, but the cortex extremely 
thinned. Almost the entire condyle was filled 
with solid tumor tissue, brownish gray with 
yellow areas. The central portion showed be- 
ginning cyst formation. Careful curetting into 
healthy bone tissue. Many small bone chips 


all the bone chips had taken and had led to a 
very good osteogenesis with almost complete 
filling of the cavity. No pain, brace discarded. 


6. Lower End of Tibia—2 Cases 


Case x1. Female, aged twenty, with swelling 
and weakness of left ankle for the last six 
months. Roentgenograms showed a destructive 
lesion the size of a hen’s egg in the lower end 
of the tibia, with a thinning out of the lateral 
and posterior cortex to a paper-thin shell and 
extending down to the subchondral bony la- 
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Fic. 6. Case x11. Female, aged sixteen. Extensive 
giant cell tumor of lower end of tibia, with marked 
periosteal reaction. 


mella of the ankle joint. Some periosteal reac- 
tion over the anterior cortex. Soft tissue 
swelling. No sharp outlines against surrounding 
soft tissues. 

Sarcoma was strongly considered in this case 
and the patient submitted to three series of 
roentgen treatments. Clinically, the swelling 
became smaller and the ankle region was less 
painful. Amputation seemed to be indicated. 

Operation. A fairly well-encapsulated tumor 
was found, quite fibrous, and the surgeon’s im- 
pression was sarcoma. Frozen section was 
studied and reported as sarcomatous. Prepara- 
tions were made for amputation when the pa- 
thologist reported giant cell tumor. Very thor- 
ough curetting of the cavity was performed. 

Very good recovery; patient gained 18 
pounds. Roentgenogram five months postoper- 
atively revealed some reparative changes but 
also still the characteristic picture of giant cell 
tumor. No further note. 


Case x11. Female, aged sixteen, with increas- 
ing pain and swelling of left leg for last five 
months. She had been operated on for bone 
cyst. She made a good recovery until two 
months ago, when the tumor began to grow 
again. It grew rather fast. A piece of tissue was 
removed and examined by a pathologist who 
pronounced it sarcoma. Roentgenograms 
showed a cystic area the size of a hen’s egg 
in the lower third of the tibia without sharp 
outlines. The cortex was thinned by erosion 
from within and extensively removed at the 
anterior and inner portions. Especially an- 
teriorly the bone was blown up, showing several 


cystic areas which were not always well out- 
lined toward the soft tissue. There was definite 
soft tissue involvement. Higher up and on the 
inner side the periosteum showed bone produc- 
tion with onion peel like appearance. The joint 
was not involved. 

On the basis of the pathology report the leg 
was amputated. New sections did not confirm 
the diagnosis of sarcoma but revealed a rather 
advanced stage of healing giant cell tumor. 


Case xul. Female, aged twenty-four, with 
stiffness of the muscles just below the left knee 
for eighteen months. Eight months ago, opera- 
tion for a cyst of the fibula. The tumor had re- 
curred since operation and was now slightly 
larger. Pathology report was giant cell tumor. 
Roentgenograms revealed an extensive multi- 
locular cystic tumor in the upper end of the 
fibula, surrounded by a very thin shell of bony 
tissue. 

Operation. Delivery of tumor was difficult. It 
reached up into the popliteal space. After care- 
ful dissection the entire tumor mass was re- 
moved and the upper end of the fibula cut’ off 
in healthy tissue about one-half inch below the 
lower pole of the tumor. 

Pathology Report. Giant cell tumor. Unevent- 
ful recovery. 

About one year following operation, swelling 
in the outer and upper parts of the popliteal 
space reappeared. This area was opened and 
four tumors were removed. They were inti- 
mately connected with the sheath of the tibial 
nerve. There was no connection between them 
and the bone. Histologically, they showed the 
typical picture of giant cell tumor. Following 
the last operation patient had several roentgen 
treatments. No further trouble. No recurrence. 
Observation period of almost five years. 


Case xiv. Female, aged twenty-three, with 
tenderness over the head of the left fibula for 
about one year. Six to eight weeks before admis- 
sion this area became very painful, especially 
on weight bearing. Roentgenograms revealed a 
purely bone destructive lesion at the upper end 
of the fibula with expansion of the bone and 
formation of a very thin bony shell on the sur- 
face but not clear around the tumor. No sun- 
ray structure. Some bone formation by the 
elevated periosteum. 

Operation. Careful curettage of the tumor 
mass. Iodine tincture and tight closure. 

Pathology Report. Giant cell tumor. One year 
later, perfectly all right. No signs of recurrence, 
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Case xv. Female, aged twenty-five. At age of 
seventeen, shot gun charge into the right knee 
region. Pain on walking. Two years ago, pain 
increased. Operation was performed and tumor 
found in the upper end of the tibia. Diagnosis 
was giant cell tumor. Bone became infected 
following the operation and drained for about 
ten months. She fractured the tibia two months 
ago, just below the knee. In cast since. Roent- 
genograms showed a destructive lesion in the 
upper end of the tibia, extending to the joint 
surfaces of both condyles. Pathologic fracture 
through the head of the tibia with some peri- 
osteal callus formation. Fracture healed well by 
immobilization and plaster cast. No further 
note. 


If we now consider our 15 cases of giant 
cell tumors as a whole and if we try to 
bring them into relation with the cases of 
localized osteitis fibrosa, we find certain 
common symptoms which have led to the 
widespread opinion that localized osteitis 
fibrosa and giant cell tumors represent one 
etiologic entity, but there are also differ- 
ences which make such an intimate cor- 
relation rather doubtful. Both have in 
common localization of the lesion in the 
ends of the long tubular bones and a rela- 
tively benign clinical course. As a rule, 
they affect young individuals. Pathologic 
fractures as early clinical symptoms are 
very frequent and certain pathologic- 
anatomic features are the same in both 
groups. The tendency to cyst formation 
especially, from the roentgenologic view- 
point, is a quality which renders differential 
diagnosis difficult. So it is understandable 
that there are unitarians, especially among 
the German authors, who consider localized 
osteitis fibrosa, bone cyst and giant cell 
tumor as only different morphologic mani- 
festations of the same pathologic process. 
There are, however, certain features which 
make it hard to believe that both lesions 
are etiologically identical. If it were only 
the process of organization of a medullary 
hematoma, as it is considered by German 
authors, then we would expect to find cyst 
formation later, giant cell tumor first. 
This, however, is true only to a very 
moderate degree. There is no doubt that 


Giant Cell Tumors of Bone 


43 


a number of bone cysts are derived from 
cystic degeneration of giant cell tumors. On 
the other hand, it is a fact that true bone 
cysts (not all those from a roentgenologic 
viewpoint which quite frequently are only 
pseudocysts filled with some radiotrans- 
lucent soft tissue) come to clinical observa- 
tion at a much younger age (first to second 
decade of life) than giant cell tumors (late 
second or third decade of life), and for this 
reason alone it is hard to conceive that both 
lesions should be essentially the same. 
Another difference lies in the localization. 
We pointed out for the fibrous osteodystro- 
phy in all its different forms that localiza- 
tion in the metaphyses or diaphyses of cer- 
tain bones is very characteristic. It seems 
that the epiphyses never become involved. 
Giant cell tumors, on the contrary, show 
predilection for the epiphyses. Metaphysis 
may become affected by continuity but the 
process apparently starts primarily in the 
epiphyses close to the joints. There is also 
a difference as far as the skeletal topogra- 
phy of the affections is concerned. For 
localized osteitis fibrosa the upper metaph- 
yses of the humerus, femur and tibia 
are the most frequent sites, whereas giant 
cell tumors develop most frequently in the 
lower end of the radius and the femur. 
These are differences which can hardly be 
explained on the same etiologic basis. They 
point to essentially different diseases. 

Moreover, the clinical course in cases of 
giant cell tumors and their response to 
therapeutic measures differ from the com- 
mon cases of osteitis fibrosa. 

As far as the importance of trauma and 
fracture in the group of giant cell tumors is 
concerned, it is much easier to rule out 
more severe fracture as a causative factor 
than it is in the group of osteitis fibrosa. 
None of the cases showed development of 
giant cell tumor following definite trauma. 
The onset, as a rule, was very insidious. 
Fractures occurred only after more ad- 
vanced destruction and apparently not as 
frequently as in localized osteitis fibrosa. In 
our group of 15 cases pathologic fractures 
were present in only 4 cases (in 2 cases 
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twice). In one case the fracture was in- 
complete. So we have to conclude that if 
it is not unlikely that trauma is a con- 
tributory etiologic factor in a relatively 
small number of cases of osteitis fibrosa, it 
has but secondary significance in giant cell 
tumors. 

As to the question of treatment and heal- 
ing tendency, it is quite apparent that 
osteitis fibrosa is altogether more benign 
and even shows tendency to spontaneous 
healing. Only a relatively small number of 
cases are progressive and tend to recur 
after operation. Giant cell tumor is by far 
a more serious bony lesion which, although 
not malignant from a strictly pathologic 
viewpoint, certainly acts in quite a number 
of cases like a tumor with local malig- 
nancy from the clinical viewpoint. 

So we find that out of 12 cases treated 
surgically, only 2 (Cases x and xiv) showed 
definite improvement by the operation. 
One case (vit) was benefited clinically but 
the roentgenograms showed persistence of 
the large cystic area fourteen months after 
operation. Case x was not checked up by 
roentgenograms; the clinical findings, how- 
ever, were very satisfactory almost two 
years after operation. Case xiv, with one 
year of observation, showed a very good 
result, clinically and roentgenologically, 
with good osteogenesis around the trans- 
planted numerous bone chips. 

All the other cases with surgical treat- 
ment—8 in all (in 2 cases there was no 
follow-up whatsoever since the operation) 
—are not very satisfactory. We have al- 
ready mentioned Case vii which five years 
after operation (curettage and bone grafts) 
showed definite clinical improvement; but 
the roentgenograms in this case still re- 
vealed a large bony cavity which was even 
progressive on one side at last examination. 
Two cases (Cases 1x and xv) although 
without evidence of progression, did not 
reveal any healing tendency following 
curettage. In fact, in one case amputation 
was considered strongly and in the other 
a second operation was proposed to the 
patient. 
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Five cases (Cases 1, Iv, VII, XU and 
showed recurrence of the tumor usually 
quite a short time after the operation. One 
case was operated on for the second time 
(Case 1v) but there is no follow-up since 
the second operation. Case x1 had to be 
operated upon three times because of re- 
currence, and healing did occur only after 
roentgen treatment was added to the third 
operation. In Case xu a lesion of the lower 
end of the tibia recurred after excochlea- 
tion. Biopsy was pronounced as sarcoma 
by a pathologist and the leg was ampu- 
tated. The 2 remaining cases (Cases 1 and 
vil) did not accept any further treatment. 

It appears thus clearly that the results 
of surgical treatment in giant cell tumors 
are far less satisfactory than in localized 
osteitis fibrosa. It seems, however, that the 
best chances for surgical interference are 
given by very radical removal of the tumor 
into healthy bone tissue, followed by filling 
in of the cavity with numerous bone chips. 
One gains the impression that the small 
chips represent a better stimulus for osteo- 
genesis than larger bone grafts. In cases of 
very large lesions it may become necessary 
to remove sufficient bone material from 
both tibiae to fill the defect resulting after 
operation. In this respect, there is no dif- 
ference between giant cell tumor and bony 
defects due to curettage of localized osteitis 
fibrosa. 

Giant cell tumors are commonly con- 
sidered as being very susceptible to roent- 
gen treatment. In our series we have only 5 
cases in which roentgen irradiation was 
used as a therapeutic measure. In 2 cases 
(v and x1) there was very good response. 
In Case v (roentgen treatment for about 
one and one-half years) there was definite 
improvement of the lesion, although no 
return to normal bony structure. In Case x1 
the tumor became smaller and the patient 
was then submitted to operation. In an- 
other case (Case x11) in which three opera- 
tions were performed previous to roentgen 
treatment, thistreatment secured apparent- 
ly permanent cure. Two other cases (Cases 
11 and 111) did not respond at all to roent- 
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gen irradiation and were therefore sub- 
mitted to surgery. Both cases were of pro- 
nounced clinical local malignancy. 

As far as these 5 cases permit, we con- 
clude that some cases of giant cell tumors 
may respond well to roentgen treatment; 
others, again, do not react favorably and 
may even increase in size, despite or pos- 
sibly because of the roentgen effect. Fur- 
ther observations and a study of a greater 
material will be necessary to arrive at more 
definite conclusions. 

There can, however, be no doubt that 
quite a number of giant cell tumors, at 
least from the clinical viewpoint, remain 
on the borderline between benignity and 
malignancy. It is true that they do not 
form metastases, and with amputation it 
seems that the lesion becomes definitely 
eradicated; but the- local findings fre- 
quently show marked destruction with in- 
vasion of the sufrounding soft tissue. Such 
cases as II, III, XI and xII in our series 
showed very extensive involvement of the 
surrounding soft tissue so that in 2 cases 
amputation was performed and in the 2 
other cases it was very strongly con- 
sidered. We have good reason to believe 
that even if benign from a strictly patho- 
logic viewpoint, a goodly number of giant 
cell tumors certainly do act like local ma- 
lignant tumors from a clinical viewpoint. 
If roentgen treatment is of no benefit in 
these cases and surgery faces the impossi- 
bility of radical removal, amputation still 
seems to be the only and quickest way to 
secure permanent cure. Such “border- 
line” cases are relatively frequent among 
giant cell tumors; infrequent in the group 
of osteitis fibrosa. Of the latter, only the 
solid, not the true cystic form shows 
tendency to progression and recurrence. 
We had in our series of 25 cases of osteitis 
fibrosa only one case, a diaphyseal lesion 
in a very young child, which resembled 
very much “malignant giant cell tumor” 
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from a clinical viewpoint. The lesion re- 
curred very rapidly following the first 
operation and a second radical curettage 
was performed. Unfortunately, the case 
could not be followed up after the second 
operation. 

Summarizing our experience on a ma- 
terial of 40 cases (15 giant cell tumors, 25 
osteitis fibrosa), we can state that, despite 
several factors which they have in com- 
mon, localized osteitis fibrosa (solid or cys- 
tic form) has to be considered as different 
from giant cell tumor, at least clinically. 
Age (giant cell tumors, second and third 
decades of life; localized osteitis fibrosa, 
first and early part of second decades of 
life); /ocalization (giant cell tumor mainly 
in the lower epiphyses of the radius and 
femur; osteitis fibrosa in upper metaphyses 
and diaphyses of humerus, femur and 
tibia); clinical course (slowly progressive in 
giant cell tumors with tendency to break 
through the periosteum and to invade the 
surrounding soft tissue, frequent recurrence 
following operation; relatively benign 
course in osteitis fibrosa, especially for the 
cystic form, some cases of spontaneous 
healing and as a rule good response to 
surgery) are factors which make it doubt- 
ful whether localized osteitis fibrosa and 
giant cell tumor represent only different 
manifestations of the same nosologic en- 
tity. 

As far as the treatment is concerned, 
careful and thorough curettage in localized 
lesions followed by implantation of a good 
number of bone chips seems to be the 
method of choice. Roentgen treatment may 
be of advantage but our experience is too 
limited to permit a more definite state- 
ment. In more extensive giant cell tumors 
with soft tissue involvement, amputation 
has to be considered as the quickest way to 
permanent cure, if roentgen treatment or 
less radical surgical means fails to improve 
the condition. 
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MELANOMA OF THE LUMBAR REGION WITHOUT 
APPARENT SKIN MANIFESTATION 
CASE REPORT 
By S. K. LIVINGSTON, M.D., F.A.C.S. 


HINES, ILLINOIS 


melanomas (neuro-epi- 
thelioma, melanin producing) em- 
brace tumors of widely diversified jhisto- 
logic structure and ‘origin.*, They may occur 
in situations other than the skin. Cases 


Fic. 1. Roentgenograms of spine show nearly com- 
plete destruction of the spinous and transverse 
processes and laminae of the second and third 
lumbar vertebrae, with partial destruction of the 
body of the third lumbar vertebra and beginning 
destruction of the spinous processes of the fourth 
and fifth lumbar vertebrae. 


have been reported in various viscera in 
the absence of any apparent abnormality 
of the skin. 

Malignant cells of a melanoma may 
spread by (1) direct extension (as is prob- 
able in the case reported); (2) lymphatics 
to regional lymph glands, and (3) blood 
stream with generalization of the disease. 

Geschickter and Copeland‘ cite a few 
cases in which metastasis to bone occurred. 
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In their laboratory 1.07 per cent, or 3 in 
169 cases, showed secondary bone deposits. 
In these cases the location of the deposit 
was at the site of the nutrient artery. 
The following report is presented as an 
unusual manifestation of melanoma de- 
veloping in the left lumbar region without 
apparent abnormality of the skin, and in- 
volving, by direct extension with complete 
destruction, the laminae, transverse and 
spinous processes of the second and third, 
with partial destruction of the body of the 
third and beginning destruction in the body 
of the fourth and fifth lumbar vertebrae. 


CASE REPORT 


R.M.J. (No. 60391), a white male, aged 
thirty-five, occupation lumberman, was ad- 
mitted March 28, 1935, for treatment of sar- 
coma of the spine. 


Chief Complaint. Pain in back, right hip and 
crippled right leg. 


Family History. Essentially negative. 


Past History. Pneumonia at the age of six, 
malaria at the age of eight and seventeen. 
Appendectomy in 1920. No history of moles. 


Present Illness. In August, 1934, stiffness in 
the lower back was first noticed, which gradu- 
ally increased with the development of a dull 
pain. Roentgenograms taken in September, 
1934, were negative. About March 1, 1935, 
symptoms of stiffness and pain became much 
worse and roentgenograms taken elsewhere at 
that time revealed partial destruction of the 
body of the third lumbar vertebra. 

Physical examination reveals a well developed 
and nourished male who js not acutely ill and 
whose general physical examinatian is essential- 
ly negative. Standing is impossible because of 
pain in the back. Palpation of the spine reveals 
no gibbus but there is extreme tenderness over 
the spinous processes of the second to fifth 
lumbar vertebrae. There is a large, firm, palp- 
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able mass in the left lumbar region. There is a 
full range of motion in the lower extremities. 
Superficial and deep reflexes of the lower ex- 
tremities are increased and there is some loss of 
sphincter control. 

The neurological examination reveals no evi- 
dence of cord involvement. 

The tumor, which on deep palpation is some- 
what fluctuant, was aspirated and 8 c.c. of old, 
bloody fluid was removed. 

Examination of the chest was negative. 

Roentgen examination shows nearly com- 
plete destruction of the laminae of second and 
third lumbar vertebrae on the left and the 
spinous processes, partial destruction of the 
body of the third lumbar vertebra with begin- 
ning destruction in the fourth and fifth spinous 
processes, suggestive of malignancy. 

Gastrointestinal series and roentgenograms 
of the skull and long bones show no anatomical 
or pathological variation from the normal. 


Laboratory Examination. Urine, negative; 
Bence-Jones bodies not found. Wassermann 
and Kahn reactions, negative. White blood 
cells, 4,400,000; white blood cells, 12,000; 
hemoglobin, 80 per cent; polymorphonuclear 
leukocytes, 75 per cent; lymphocytes, 18 per 
cent; monocytes, 7 per cent. Blood calcium, 
I.g mg. per 100 c.c. Spinal fluid: pressure, 40 
mm. Hg; colorless; globulin, 1 plus; Wassermann 
reaction, negative; colloidal gold, 0012221100; 
protein, 100 mg. per 100 ¢.c.; sugar, 40 mg. per 
100 ¢.c. Aspirated fluid shows many pus cells, 
few gram-negative bacilli. No tubercle bacilli 
found on direct smear; guinea pig inoculation 


Fic. 2. Gross specimen of tumor removed surgically 
showing many islands of black pigment. 
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Fig. 3. Section taken from the tumor showing cells 
containing brown-blackish pigment in some areas. 
These are arranged around the blood vessels and 
there is a tendency to small island grouping. The 
stroma is moderate in amount. Degeneration is 
noted in places. Diagnosis: Neuro-epithelioma, 
melanin producing. 


also negative for tubercle bacilli. Centrifugal 
fluid shows small areas of brownish pigment 
with few cells which cannot be identified. 

Tumor removed May 1935. Section 
shows tumor cells containing brown-blackish 
pigment. In some areas there are arranged ' 
around the blood vessels small island group- 
ings. Stroma is moderate in amount. Degenera- 
tion is noted in places. 
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Diagnosis. Neuro-epithelioma, melanin pro- 
ducing. 

Postoperative Treatment. Wound healed satis- 
factorily. Modified Mayo-Fuller brace pro- 
vided and a total of 1,847 r deep roentgen 
therapy was given. Sphincter control has re- 
turned and the patient is now ambulant. Dis- 
charged June 17, 1935, improved. 


SUMMARY 


1. An unusual manifestation of a neuro- 
epithelioma, melanin producing, in the 
lumbar region without apparent abnormal- 
ity of the skin, is presented. 

2. Skeletal metastasis by direct exten- 
sion to the spinous and transverse processes 
and laminae of the second and third lumbar 
vertebrae with complete destruction was 
noted. There was also partial destruction 
of the body of the third lumbar vertebra 
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and beginning destruction of the spinous 
processes of the fourth and fifth lumbar 
vertebrae as noted in the roentgen exami- 
nation. 
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THE TREATMENT OF PROSTATIC CARCINOMA* 


By BENJAMIN S. BARRINGER, M.D., F.A.C.S. 


Memorial Hospital 
NEW YORK CITY 


T IS unnecessary for me to dwell upon 

the difficulties which confront us in try- 
ing to cure patients with prostatic carci- 
noma. There is little disposition on the 
part of most urologists even to attempt to 
indicate a percentage basis of curability. 
I believe, however, that some of these diffi- 
culties will disappear if one carefully ana- 
lyzes the reasons therefor. 

Briefly the prostate is a semi-internal 
organ. It can be palpated rectally. It can 
be seen in outline by means of a somewhat 
painful maneuver, cystoscopy. Specimens 
of the gland for pathological examination 
have been difficult to obtain. The prostate 
is situated at what might be termed one of 
the important junctions, the vesico-ure- 
thral. If that junction is disturbed, con- 
fusion arises in a vital body organ, the kid- 
neys. The prostate, particularly when en- 
larged, is a gland of several planes which 
have to be taken into consideration when 
either operation or irradiation is con- 
sidered. There are differences of opinion in 
regard to the part or parts of the prostate 
in which the carcinoma originates. It would 
be presumptuous for me to suggest that I 
am able to give the complete answer to all 
of these problems. All that I can hope to 
do is to offer some suggestions. 

These suggestions group themselves un- 
der the following heads: 


1. Points of origin of the carcinoma. 

2. Diagnosis by aspiration biopsy. 

3. Pathological anatomy influencing ra- 
diation. 


1. The Point of Origin of Prostatic Car- 
cinoma. Determination of the place of 
origin of prostatic carcinoma is vitally im- 
portant because we have the greatest 
chance of cure in the small carcinomas 
which have not extended far from the 


original focus. Fixing the point of origin 
may be done in several ways. First, by the 
examination of prostates of patients who 
have come to routine autopsy and in whom 
no diagnosis of prostatic cancer had been 
primarily made—obviously very small pro- 
static cancers. Young,' who first suggested 
that the majority of prostatic cancers 
originate in the posterior prostatic lobe, 
bases his belief on such examinations. He 
cites 2 cases in which the prostate appeared 
non-malignant at operation and in which 
on pathological examination there was car- 
cinoma of the posterior lobe alone. The car- 
cinoma was too small to diagnose preoper- 
atively. In the same article Young reports 
several cases in which the diagnosis of car- 
cinoma was made, preoperatively, and in 
which the posterior lobe was apparently 
the only lobe involved. He goes on to say, 
“The outstanding fact is that carcinoma 
beginning in the posterior portion of the 
prostate and from there involving the lat- 
eral lobes usually involves the tissue behind 
the trigone and around the seminal vesicles 
and vasa deferentia without passing into 
the urethral or vesical lumen.” 

Still dealing with small undiagnosed car- 
cinomas which were obtained at autopsy 
Moore? summarizes the results of his ex- 
amination of 52 cases. 


In 52 cases the lesions were small and an ac- 
curate determination of the point of origin 
could be determined. 73.5 percent arose in the 
posterior lobe, that portion of the gland pos- 
terior and postero-lateral to the fan-shaped 
ducts which enter the sides of the urethra. Six 
or 8.8 percent arose in the lateral lobes, that 
portion medial and anterior to these same 
ducts. Ten or 14.8 percent arose in the anterior 
lobe, that portion which drains into the an- 


1 Lewis. Practice of Surgery. Vol. 9, Chap. 21. 
2 Moore, R. A. Morphology of small prostatic carcinoma. 7. 
Urol., 1935) 33> 224-234. 


* Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 


49 


‘ 
Sie! 
| 
} 
| 
| 
i 
| 
| = 7 


50 Benjamin S. Barringer 


terior furrow of the urethra. None have been 
observed in the middle lobe, that portion be- 
tween the urethra and deferential canal and 
cephalad to the colliculus seminalis. In 1 case 
there was complete carcinomatous infiltration 
of the middle lobe but the posterior lobe was 
also involved and the focus of origin could not 
be determined. 


So much for the small, clinically undiag- 
nosed and undiagnosable prostatic car- 
cinoma. When the prostatic carcinoma 
reaches sufficient size to permit a diagnosis 
we are faced with another difficulty. 
Young, in 27 prostatic cancers which he 
thought small enough for radical resection, 
reports only one case, if I read his report 
correctly, in which the posterior lobe alone 
was carcinomatous. Randall,’ examining 
still larger autopsy specimens, says: 


There is no evidence found in this series to sub- 
stantiate a previous conception that is preva- 
lent in the literature that malignancy of the 
prostate has its origin in the posterior lobe. In 
the majority of specimens the malignant tissue 
appears to involve both lateral lobes quite uni- 
formly and one finds no evidence of growth be- 
ginning posteriorly and spreading therefrom or 
comprising normal glandular tissue as seen in 
benign hypertrophy. 

Two surgical lesions in gross pathology may 
be drawn from this group of 17 cases of pro- 
static cancer. The first is that malignant pro- 
liferation may have its origin in any portion 
and involve any part of the prostate gland. The 
older teaching of the importance of the role 
played by the posterior lobe is no longer accept- 
able. 


Randall, in giving this opinion, doubt- 
less, and probably rightly, had in mind the 
practical problem presented by carcinoma 
of the prostate large enough to be diag- 
nosed. 

On the other hand, I am convinced that 
prostatic carcinoma may originate in the 
posterior lobe, invade the perivesicle lym- 
phatics and grow up behind the bladder 
and cause death without even invading the 
lateral or subcervical group (median) lobes. 


3 Randall, A. Surgical Pathology of Prostatic Obstructions. 
Williams and Wilkins, Baltimore, 1931, p. 208 and 214. 
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The following case demonstrates this: 


T. F. (Memorial Hospital No. 33220), ad- 
mitted April 14, 1924. At that time his pros- 
tate on direct examination was large, irregular 
and very hard, more indurated on the left side 
extending just over the median line. His resid- 
ual urine was 375 c.c. Cystoscopy showed both 
lateral and median lobes enlarged moderately, 
but smooth in outline. There appeared to be an 
adenomatous enlargement of these lobes. Su- 
prapubic prostatectomy was done. The patho- 
logical examination of the removed portion 
showed no carcinoma, yet carcinoma of the pos- 
terior lobe was diagnosed and treated once. He 
did not return for treatment and died in Sep- 
tember, 1926, from the carcinoma. 


From all these data we may deduce the 
following facts: Carcinoma in the great 
majority of cases originates in the posterior 
lobe. In most cases there is one focus of 
origin. If the carcinoma is of sufficient size 
to be diagnosed clinically, the posterior 
lobe is almost certain to be involved. 

The lateral and subcervical lobes may 
be involved secondarily or more rarely they 
may never be involved. 

There may be multiple foci of origin of 
the carcinoma; that is, in the posterior, 
lateral, subcervical or anterior lobes. 

One other important fact concerning the 
extension of the carcinoma. has _ been 
brought out by Moore, namely, ‘Perineal 
lymphatic invasion in the capsule of the 
prostate is one of the earliest changes in 
carcinoma but invasion of vesicles and dis- 
tant lymphatic invasion is a late mani- 
festation.” 

2. Diagnosis by Aspiration Biopsy. It is 
fortunate that when carcinoma occurs in 
the prostate it is the posterior lobe which 
is so often affected as this is not only the 
easiest lobe to palpate rectally but is in the 
most convenient place for aspiration bi- 
opsy. Aspiration biopsy of the lateral lobes 
is more difficult while an aspiration biopsy 
of the subcervical group is very difficult— 
difficult in the sense of being sure of the 
location of the point of the aspiration 
needle. Prostatic tissue can be obtained in 
about 80 per cent of cases in which aspira- 
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tion biopsy is attempted. The technique 
has been too often described to make it 
necessary for me to give such details here. 

The pathologist who examines the slides 
must be sufficiently well trained to make 
the diagnosis. 

The proper use of aspiration biopsy in 
early suspected cases of prostatic carci- 
noma is one of the important factors in 
solving the question of the control of these 
cases. 

3. The Anatomy of the Prostate. The nor- 
mal prostate has been described as a cone 
with its base at the bladder end and its 
apex pointing downward. The apex is at 
the junction of the membranous and pro- 
static urethra. The only portion which 
shows within the bladder is the somewhat 
flat base of the cone. The entire prostate 
is below the bladder. 

Because prostatic carcinoma starts so 
often in the posterior lobe we are particu- 
larly interested in its anatomy. 

Lowsley’s‘ classic description of this lobe 
in the prostate removed from a seventeen 
year old boy is as follows: 


This lobe is separated from the lateral lobes by 
a partition, which is quite thick and is com- 
posed of white elastic and fibrous connective 
tissue, with occasional smooth muscle fibers 
interspersed. There are some places where this 
tissue is thin, so that the separation between 
lateral and posterior lobes is not particularly 
marked. The amount of prostatic tissue in the 
posterior lobe varies according to the location 
in the cross section at which it is observed. This 
lobe occurs in the shape of a wedge with its 
base at the apex of the prostate, its apex being 
found posteriorly from the point where the 
ejaculatory ducts begin their oblique passage 
through the prostate. The posterior lobe, it is 
therefore seen, is the only portion of the gland 
which is palpated per rectum, except in a very 
few instances in which the lateral lobes are 
greatly enlarged and may be felt on the borders 
of the gland. 


I have had cut for pathological examina- 
tion complete sections of normal prostates 
obtained at autopsy. These show the posi- 


4 Lowsley. Tr. 4m. Urol. Ass., 1915. 
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tion of the posterior lobe and how com- 
pletely it is within the urethra. Appreciation 
of this fact is important when irradiation is 
contemplated. 


TREATMENT OF PROSTATIC CARCINOMA 


Operative. Young who originated the 
operation for the radical removal of pro- 
static carcinoma shows but comparatively 
few cases operated upon, when one con- 
siders the enormous amount of material at 
his disposal. In the cases operated upon he 
shows some brilliant five year cures. No 
other urologist that I know of shows even 
comparable results. 

Considering the great difficulties of oper- 
ative removal of the carcinomatous pros- 
tate and the comparatively few cures, we 
have had to turn to some other method and 
that has been irradiation. 

The difficulties involved in proper irra- 
diation of the carcinomatous prostate have 
been and still are very great. Obviously 
that is so or there would be more five year 
controls reported. 

I believe it is generally conceded that ex- 
ternal irradiation by 200 kv. is not enough 
to control the great majority of prostatic 
carcinomas. Even the best method, that of 
Coutard, giving 300 r daily to 4 or § portals 
of entry so that each portal receives be- 
tween 1,500 and 1,800 r is not sufficient to 
control the disease. External irradiation 
must be supplanted by some form of irra- 
diation within the prostate itself. And this 
is not as simple as it sounds. 

The suprapubic implantation into the 
prostate of radon seeds is comparatively 
simple as far as the implantation of the 
lateral and subtrigonal lobes is concerned. 
But if we turn to the section of the prostate 
showing the posterior lobe, the lobe that is 
wholly subvesical we appreciate how diffi- 
cult any implantation of this lobe from the 
vesical side may be. The posterior lobe is 
almost always involved in the growth, and 
suprapubic implantation must be supple- 
mented by perineal treatment of this lobe. 

If we are reasonably sure that there is no 
involvement of the lateral and subtrigonal 
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lobes, if the cancer is confined to the pos- 
terior lobe, then the ideal method of irra- 
diation is through the perineum by means 
of radon needles which are inserted in 
much the same way as an aspiration biopsy 
is obtained. The tissue of the posterior lobe, 
the periprostatic tissue and the perilym- 
phatic invasion around the seminal vesicles 
can be easily reached by this method. This 
perineal irradiation must be repeated at 
intervals until the prostate is sclerosed. 
Radon seeds may be implanted perineally 
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but they cannot be as accurately placed as 
the removable needles. 

The aspiration biopsy, cystoscopy, ex- 
amination of sections removed from the 
bladder neck if there is urinary retention, 
a knowledge of the pathology of prostatic 
carcinoma, all these ought to indicate ex- 
actly what portions of the prostate are in- 
volved in the growth. Intraprostatic irra- 
diation as above outlined is then carried 
out. Such irradiation is always supplanted 
by external irradiation. 
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SARCOMA OF THE SOFT TISSUE* 


By IRA I. KAPLAN, B.S., M.D., and SIDNEY RUBENFELD, B.S., M.D. 


NEW YORK CITY 


_- the period from 1924 to 1934 
there were admitted to the Radiation 
Therapy Service at Bellevue Hospital 3,750 
new cases of malignant disease. Of these, 
162, or 4.3 per cent, were classified as sar- 
comas. 

Our study of these 162 cases disclosed 
that 78, or 48.7 per cent, clinically and 
pathologically were interpreted as soft 
tissue sarcomas. This group includes only 
those tumors originating in the skin, 
muscle or fascial structures which mani- 
fested themselves on, or eventually in- 
filtrated through, the skin. In our present 
discussion we have excluded melanosar- 
coma of the eye, and retroperitoneal sar- 
comas, which, although they are soft tissue 
tumors, do not involve, or make their ap- 
pearance in the skin. Also excluded from 
this group is lymphosarcoma because these 
tumors are classified as lymphogranulomas. 
Such skin sarcomas as Kaposi’s, or multiple 
idiopathic hemorrhagic sarcomas, were also 
omitted, because they appear as distinct 
disease entities. 

Analyses of large series of cases of soft 
tissue sarcoma appear rather infrequently 
in the literature. Bick! has reported 20 
cases in one series, and 17 cases in another;? 
Schreiner and 23 cases; French,!° 
16 cases; Stewart and Copeland,” 64 cases; 
and Quick and Cutler,’ 72 cases. In the 
series herewith presented there are, as al- 
ready mentioned, 78 cases of soft tissue 
sarcoma from the lesions situated in vari- 
ous parts of the body. 

To present comparative figures for sta- 
tistical analysis of this type of tumor is 
somewhat difficult because (a) “‘soft tissue” 
is not always interpreted alike by all ob- 
servers; and (4) the term “‘neurogenic sar- 
coma” has of late come to be applied to 
those types which formerly were called 
fibrosarcoma and spindle cell sarcoma. 


As to the etiology of these tumors, it ap- 
pears that sarcoma rather than carcinoma 
has been associated most often with a 
traumatic origin. Whether or not trauma 
is an important etiological factor in soft 
tissue sarcoma is, as yet, a moot question. 
Lowenthal,” in 1895, listed 358 out of 800 
tumors that were preceded by acute 
trauma. Coley® has stressed its importance 
for many years and as early as 1897 he 
recorded 46 out of 170 cases of sarcoma 
with an antecedent traumatic history. In 
1910 he’ cited 225 instances in a series of 
970 sarcomas; and in bone sarcoma the 
causal relationship presented an even 
higher frequency, i.e., 50 per cent. Coley 
and Higinbotham’ did not hesitate to con- 
nect the factor of trauma with neoplastic 
growth by the microorganism theory, and 
stated, ““We may assume that malignant 
tumors in man are due to a micro-organism 
that is latent in the circulation, and which 
gives rise to symptoms of malignancy only 
after the normal resistance of the cells is 
broken down in some instances by local 
trauma. The micro-organism thus finds a 
suitable soil in the damaged cell, forming 
a symbiosis with the cell and causing a 
proliferation and multiplication resulting 
in a malignant tumor.” From our clinical 
experience, we cannot give assent to such a 
hypothesis. However, the following case in 
our series would seem to lend some support 
to such a speculative theory: 


Case 56. F. K., aged fifty-two, tailor, Aus- 
trian, admitted May, 1931. Twelve years be- 
fore admission he noticed a small pimple on 
the left side of his back which slowly increased 
in size until it attained a dimension of about 1 
inch in diameter. It remained this size until 
several months prior to admission, when it be- 
gan to grow more rapidly without producing 
pain or bleeding. 

Concurrently, twelve years before admis- 


* From the Radiation Therapy Service, Bellevue Hospital, New York City, Ira I. Kaplan, M.D., Director. Read at the Thirty 
sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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sion, he developed an egg-sized lump in the 
lateral field of the left supraclavicular area. 
This tumor mass grew very slowly, produced 
no symptoms, always remained mobile, and 
not until several months before admission did 
it show any evidences of expansion. By that 
time, it had attained the size of an orange and 
was surrounded by two smaller nodules of the 
same nature. 

A biopsy of the lesion on the back showed it 
to be basal cell epithelioma, and that of the 
nodule on the neck a spindle cell sarcoma. 

Evidently then, after remaining latent twelve 
years, and without antecedent trauma, both 
tumors began to grow rapidly. Under Coley’s 
theory, we may adopt the hypothesis that this 
long-dormant microorganism was stimulated to 
activity by an unknown source giving rise to 
two distinct type tumors in different sites. 


Knox," in 1929, definitely ruled out 
trauma as an etiological source of tumors. 
She placed considerable weight upon the 
inability of a single trauma to produce tu- 
mors experimentally. Lubarsch® and Rib- 
bert!” were both unsuccessful in producing 
neoplasia, whether by simply traumatizing 
tissue or by injecting traumatized tissue in 
animals. Knox reasoned that as a result of 
a single trauma scars persist as demon- 
strable lesions because of the presence of 
foreign material implanted in the begin- 
ning, or possibly because of an infection. 
Therefore, rather than acute single trauma, 
the important factor is that of chronic irri- 
tation. Such a sequence would obtain sup- 
port in the report of Bloodgood,‘ who found 
that of 48 sarcomas of the skin, the neo- 
plasms developed in a nevus 8 times, in a 
scar 20 times, and in a fibroma, g times. 
Recently, Simenstad” cited the case of a 
sarcoma of the hand which developed fol- 
lowing two years of various forms of ther- 
apy, i.e., frequent incisions, hot applica- 
tions, and blisterings, all of which suggest 
a chronic irritative rather than a traumatic 
etiology. 

In evaluating the rdle of trauma in the 
production of the stromal tumors in this 
series, we adopted as our criteria the fol- 
lowing qualifications, suggested by Se- 
gond” in 1907 and accepted by Ewing:® 


1. The authenticity and sufficient se- 
verity of the trauma. 

i. The previous integrity of the 
wounded part. 

1. The identity of the injured area with 

the site of the subsequent tumor. 

iv. The tumor must be shown to be the 
type which could result from 
trauma. 

v. A proper time interval must elapse 
following injury. 


In our series, 10 patients, or 13.1 per 
cent, gave an antecedent history of trauma. 
Quick and Cutler reported 19.3 per cent in 
their series, and Stewart and Copeland, 
12.5 per cent. Most cases in our series fitted 
into only the first four of the five criteria 
listed above. The time interval proved too 
variable a factor, and one capable of per- 
mitting too much of the personal equation. 


Case 27. M. O., aged forty-nine, female, 
single, American, admitted November, 1931, 
with a tumor on the mesial aspect of the right 
ankle. In 1g11, twenty years earlier, she had 
been struck over this area with a 50 pound 
weight. There was the usual sequence of con- 
tusion followed by a complete cure. Fourteen 
years later, in 1925, she noticed a nodule one- 
quarter inch in diameter over the same site. 
It was excised but recurred, and was again 
excised within the same year (1925). The lesion 
was symptomless until May, 1930 (five years 
later), when another nodule reappeared over 
the same location. Excision this time was fol- 
lowed by slow healing, and ultimately, by an 
ulcerative, exudative, malignant lesion. 


Case 10. J. B., aged thirty-four, laborer, 
Polish, admitted in 1926 with a bleeding mass 
over the left arm. He had had an egg-sized nod- 
ule on the arm for thirty years without ever ex- 
periencing any symptoms; but two days prior 
to admission he was struck over this area, with 
consequent bleeding, pain, and sudden, dif- 
fuse enlargement of the mass, which on biopsy, 
proved to be malignant (Fig. 4). 


In reference to these 2 cases, what may 
be stated as the proper time interval’... 
twenty years, as in the one instance, or two 
days, as in the other? Obviously, we cannot 
possibly determine the bridging symptoms 
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and say that the latent period has such a 
wide range. 

In our opinion, based entirely upon clin- 
ical factors, the patient, the tumor, and the 
traumatic effect must, in every instance, 
be individualized, since the sequence is ap- 
parent in some cases and dubious in others. 

Age. As to age, 44 cases, or 56 per cent, 
appeared during the third to the fifth 
decade inclusive, an incidence which, more 
or less, runs parallel to the general occur- 
rence of malignancies. About one-fourth 
(22.9 per cent) of the patients were less 
than thirty years of age, a relatively high 
incidence in the young as contrasted with 
the age incidence in other types of malig- 
nancy. The youngest case was two, and the 
oldest seventy-five years old. In 2 instances 
of sarcoma in the scapular region, one was 
in a two year old child, the other in a 
seventy-two year old man. This illustrates 
the extreme variability of age distribution. 

Sex. Fifty-five patients, or 70 per cent, 
were males; and 23, or 30’per cent, were 
females, a ratio of 2.3 to 1. This relatively 
high incidence in males is greater than that 
reported by Pack and Lefevre” of 61 per 
cent males to 39 per cent females; or Stew- 
art and Copeland’s report of their series 
with a ratio of 1.3 to 1. We can offer no 
satisfactory explanation for this obvious, 
but inconsequential, sex ratio discrepancy. 
In general, however, most statistics agree 
as to the predominance in males. 

Location. According to most reports, sar- 
comas of the soft tissue are present most 
frequently on the extremities, with the 
lower limb the usual site of predilection. 
Thus, Bland-Sutton® states that “sarcoma 
of the nerves shows a distinct preponder- 
ance for the lower limbs.” Quick and Cut- 
ler reported 44 per cent of such tumors oc- 
curring in the lower, and 20 per cent in the 
upper extremity. In his recent analysis of 
cases of muscle sarcoma, Bick! cited 16 of 
20 cases as appearing in the thigh, abdomi- 
nal wall, and forearm. A later report by this 
same author? cited 17 cases of fibrosarcoma 
in the extremities. In our cases, the dis- 
tribution was as follows (Table 1). 


Sarcoma of the Soft Tissue 


TABLE I 


Location of Tumors 


Area | Right | Left Total 
Inguinal region | 3 | 3 6 
Arm | I | 4 5 
Forearm | 2 fe) 2 
Scapular region fe) 3 3 
Hand 2 2 
Foot | 9 I 10 
Leg 3 6 9 
Thigh 6 12 18 
Neck 2 2 4 
Chest 2 2 4 
Abdomen 3 
Back I 3 4 
Chin I 
Ear I I 
Nose I 
Scalp 2 
Generalized 2 
Ischiorectal fossa | I 

| 78 


Thus, it is seen that in 37 instances, or 
41 per cent, the tumors manifested them- 
selves on the lower extremities; and the 
thigh is, by far, the most frequent site. 

The side of the body on which the tu- 
mors appear is of little significance since 
such wide discrepancies exist. For example, 
the foot presented 9 tumors on the right 
side and one on the left side; the thigh had 
12 tumors on the left, and 6 on the right. 

Interval before Admission. It becomes in- 
creasingly evident from clinical experience 
that these sarcomas are not as rapidly fatal 
as carcinomas. Obviously, the epithelial 
neoplasms occur in more indispensable 
points...in parenchymatous organs 
where proper functioning is essential. How- 
ever, from the therapeutic viewpoint, we 
received most cases long after neoplastic 
development had taken place. Table 11 in- 
dicates the time interval between the ap- 
pearance of the tumor and presentation of 
the patient at our clinic. In most instances 
the gross appearance of the mass was the 
initial clinical symptom, with pain, bleed- 
ing, and disability as subsequent com- 
plaints. 
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Tasce II 
INTERVAL BEFORE ADMISSION 

= 

a 3 & = 5 
O-I mo. I I I 3 
2-6 mo. 3 I 2; 21 2 3 3 3 l 1 1 22 
7-12 mo. 2 I 2 I 6 
I-2 yr. I I I I 2 4 I I 12 
2-3 yr. 1 3 2 4 I I 12 
3-4 yr. I I 2 3 I 3 II 
6-7 yr. | I | 3 
7-8 yr. 1 | | | I 
12 yr. | | 

| | 

20 yr. | | | I | I 


It is astonishing to note that 35 patients 
(44 per cent) came to the clinic one to four 
years after the tumor had manifested itself, 
and only 25 patients (32 per cent) sought 
aid early—within six months. This, we be- 
lieve, can be essentially interpreted as clin- 
ical evidence of the slow growth of soft 
tissue sarcomas. Three cases had tumor 
masses for two years or more without evi- 


TABLE 
HISTOLOGICAL TY 


dence of rapid growth; and in 2 of the 3 
cases cosmetic defects impelled the pa- 
tients to seek medical attention. 
Pathology. These tumors were often 
large, deep-seated, fixed masses, of varying 
consistency, depending upon the vascular- 
ity, and the underlying stroma. Tender- 
ness was usually absent, and since some 
observers may interpret these tumors as 
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PE OF TUMORS 


| Forearm 


- | Scapular Region 


m | Hand 


Melanosarcoma 

Spindle cell sarcoma 
Giant and spindle cell sarcoma I 
Myxosarcoma 1] 1 
Round cell sarcoma 2/1 
Perithelioma 
Fibrosarcoma 
Unclassified sarcoma I I 


| Inguinal Region 


p= | Arm 
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arising from neurogenic structures, this 
negative clinical finding assumes a sig- 
nificant note. Fibrosarcoma presents, in- 
variably, a very hard consistency; myxo- 
sarcoma, on the other hand, will yield 

soft, fluctuant, plum-like sensation on pal- 
pation. These tumors, arising in the deeper 
layers of the skin and fascia about the 
muscles, are, as a rule, poorly circum- 
scribed, although some small tumors indi- 
cate clear attempts at encapsulation. How- 
ever, when a tumor attains bulkiness, it 
grows expansively, often with a well-de- 
fined blood supply, and whatever capsule 
existed is effaced by the _ progressive 
growth. The growing periphery penetrates 
into the neighboring connective tissue 
framework to form adhesive bands. Such 
expansive penetration may be very cellu- 
lar, forming thick clumps of cell masses 
extending in all directions and as far down 
as the bone, making complete excision im- 
possible. Recurrences characterize these 
sarcomatous neoplasms. From our series 
of 78 cases we found a relatively high rate 
of recurrences, as indicated in Chart 1. 


Case 70. This case presents a notable history 
to exemplify this characteristic. N. L., male, 
aged thirty-two, clerk, Austrian, admitted in 
October, 1931. In 1928 he had a tumor removed 
from the left lumbar region, but one year later 
it began to reappear; and in 1931, when it had 
attained the size of a large grapefruit, it was 


again excised. Soon after he presented himself 


to us and roentgen therapy was administered 
to the involved areas. In February, 1932, two 
small nodular recurrences appeared and these 
were treated with radon seeds, a dose of 600 
me-hr. being given. The lesion healed well. In 
October, 1932, another large nodule appeared, 
which was successfully irradiated with 6,000 
mg-hr. of platinum-filtered radium element 
needles. By January, 1933, a non-ulcerated re- 
currence was evident and this was resected 
with the endotherm. The wound healed well, 
and 50,000 mg-hr. of gamma radiation by 
means of the 5 gram pack was employed in 
December, 1933, to treat a recurrence in the 
resected area. When this failed, in January, 
1934, the lesion was again excised with the 


endotherm. By October, 1934, another tumor 


Sarcoma of the Soft Tissue 
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5 cm. in diameter appeared along with an en- 
larged, fluctuant, inguinal node on the same 
side as the lumbar tumor, and in November the 
mass and the node were resected with the 


scalpel. Both operative sites healed without 
Cuart | 
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complications, and the patient is at present 
being kept under observation. This tumor re- 
curred eight times. 


Microscopic Pathology. Ewing® states 
that it is desirable to avoid terms referring 
solely to the morphology of cells, and that 
such descriptive terminology as spindle, 
round, and giant cell sarcoma convey little 
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Fic. 1. Case 21 (R.B.). A very malignant melano- 
sarcoma arising from the web spaces of the foot 
of a woman aged seventy-four. Patient was dead 
within four months. 


information as to the origin of the tumor. 
He observes, furthermore, that cell ar- 
rangement often reflects the structure of 
the mother tissue, but that in very cellular 
growths, this lineage is lost. We would like 
to establish this correlation and stamp 
microscopic pictures to characterize the 
tissue from which a neoplasm arose; but 
we were unable to arrive at sufficiently 
satisfactory conclusions. Hence we cannot 
agree with Stewart and Copeland that 
neurosarcomas constitute the bulk of fibro- 
sarcomas of the soft parts. 

Table 11 indicates the histological type 
of the tumors occurring in the various ana- 
tomical sites. Most of these slides were 
read and interpreted by Dr. Douglas Sym- 
mers, Pathologist of Bellevue Hospital, to 
whom we are indebted for the pathological 
reports on the cases herein presented. The 
section of one of our cases, a tumor of the 
thigh, showed numerous strands of spindle 
cells arranged in whorl fashion, lying in a 
loose stromal network of moderate vascu- 
larity. Such a section suggests its neuro- 
genic origin, but in the absence of nerve 
structures, or nerve producing structures, 
we are not willing to employ that ter- 
minology. We believe that wherever cellu- 
lar tumors are found, final judgment as to 
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their nature should be left to the gross dis- 
section, and even this procedure may not 
yield conclusive evidence. 

The high frequency of spindle cell sar- 
comas and fibrosarcomas (48.7 per cent), 
should be noted. Many of these may be 
listed by others as neurogenic sarcoma. 
The section taken from Case 52, that of a 
tumor of the thigh, was interpreted as 
spindle cell sarcoma, wherein large spindle 
and polygonal cells with pale staining 
vesicular nuclei were found within an 
abundant fibrillar stromal network. Such 
a picture would coincide with the Grade 11 
picture outlined by Quick and Cutler. 

The histopathology of melanoma yielded 
little difficulty as far as diagnosis was con- 
cerned. It is not our aim to advance any 
factors in the solution of the origin or 
pathogenesis of these tumors; but, since all 
were on the skin, we assume that their 
origin was from the chromatophores of that 
tissue. The uncertainty of the origin of 
these tumors is elaborately discussed by 


Fic. 2. Case 21. Depicting the histology of the tu- 
mor shown in Figure 1. The islands of cells have 
an overabundant deposit of melanin which con- 
sumes almost the entire cell outline. 
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Ewing, who presents the controversial 
opinions of many authors. Figure 1 shows 
a melanotic tumor over the plantar surface 
of the foot in a woman aged seventy-four. 
The microscopic picture (Fig. 2) reveals 
islands of compact, deeply pigmented 
spindle cells surrounded by areas of loosely 
woven, non-melanotic cells. The tumor was 
very resistant to radium therapy, never 
exhibited a primary response, metastasized 
early, and proved fatal. In another case of 
melanotic tumor the pigmented cells were 
less frequent, large, and oval shaped. Al- 
though eventually fatal, this mass showed 
an encouraging response after treatment, 
and remained healed for six months. An 
entirely different cell structure was shown 
in Case 36 in that the non-pigmented cells 
were large, round and pale staining, and 
the specially notable feature was the ap- 
pearance of the melanin deposits entirely 
within the circumference of the nuclear 
membrane, yielding the impression as of 
some phagocytic property. Indeed, this pa- 
tient was alive and well three years after 
treatment. 

In this series, 5 tumors were interpreted 
as round cell sarcoma. Many writers have 
questioned the derivation of these tumors 
from true fibroblastic connective tissue, 
and call them lymphosarcoma; others em- 
phasize the need to search for identifying 
arrangement, such as spindle or giant cells. 

Difficulty is also encountered when one 
employs the term “mixed cell sarcoma.” 
However, in sections where cells of many 
forms and sizes occur, and where nuclear 
modifications are present, this term is re- 
sorted to for want of something better. 
Giant cells with several hyperchromatic 
nuclei interspaced_ with  pale-staining 
spindle cells both yield a picture ably de- 
scribed as “giant and spindle cell sarcoma.” 

We cannot definitely state whether the 
so-called perithelioma or perithelial sar- 
coma is derived from the adventitial cells 
of the vessel wall; its microscopic appear- 
ance, however, is so characteristic that its 
designation is hardly ever doubted. The 
appearance of perithelioma is supposedly 
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Fic. 3. Case 29 (F.A.). A perithelioma of the leg. 
The very characteristic units of a central blood 
vessel and radiating large cells are clearly visual- 
ized. 

the result of the persistence of the cells 

intimately surrounding the vessel wall, 

while those more distant are dissolved by 
necrotic changes. Figure 3 shows a typical 
perithelioma; surrounding a small blood 
vessel are one or more layers of large, pale- 
staining cells which radiate from the vessel 
wall, and at varying distances from the 
vessel is a clear space, probably from lack 

of nutrition. In this fashion, units of (1) a 

vessel and (2) radiating cells are created. 

Such a histological association of blood 

vessel and tumor cells obviously suggests 

early blood stream invasion, which was, 
indeed, the course in our cases. 
Treatment. All tumors in this series were 
surgically removed, wholly or partially, at 
some time during the period of observa- 
tion. The form and mode of application of 
radium and roentgen therapy were so 
varied and individualized that it is 1m- 
possible to chart the methods employed. 
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In our attempt to control recurrences, 
these tumors proved sufficiently baffling to 
evoke all the means at our disposal. Never- 
theless, whenever a mass was irradiated, 
the neighboring lymph drainage area gen- 
erally also received proper irradiation. All 
patients had roentgenograms of the lungs 
taken at frequent intervals to detect early 
evidences of lung metastases. The area 
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“T! would rather be dead,” for such a pro- 
cedure to a man of active working age 
often proved a difficult problem. More re- 
cently we have been utilizing the massive 
§ gram radium pack, administering large 
destructive doses. Numerous patients were 
treated merely for palliation. Advanced tu- 
mor masses were hardly expected to yield 
any favorable results in spite of the most 


Tas_e IV 
RESULTS OF TREATMENT 
Dead Living No 
Re- 
After After After After Paine 
Admission Onset Admission Onset — 
Years 617] 8 |ralzo| 
Melanosarcoma|6 | 4 2) j2 13/1 2 I I I | 6 
Spindle cell sar- | 
coma 9 1 31314 2/1 | 6 
Fibrosarcoma | 1 I I I 4 
Round cell sar- 
coma 2 I I 1 1 I 
Mixed cell sar- 
coma 1}2 2 
Myxosarcoma I 1 ||2 2 
Perithelioma | 1 | 
Unclassified | | | > 


from which a mass was excised received 
either roentgen or radium therapy, the 
method and dosage depending wholly upon 
the location, site, and condition of the 
patient. Irradiation with high voltage 
roentgen rays was chosen for a large tumor 
bed; radium in the form of needles, seeds, 
or on molds was used for smaller tumors. 
For tumor removal, whenever possible the 
electrocautery was employed. Small nodu- 
lar recurrences usually were immediately 
implanted with radium applicators. Ampu- 
tation of a limb was carried out in several 
instances, although generally this advice 
was thrust aside by the patient with 


radical procedures. In no one instance can 
we cite the ideal method, and usually the 
tumor and the patient must be considered 
individually. Often, in the single case, we 
resorted to every possibility in an attempt 
to arrest the growth. 

Results of Treatment (Table tv). Despite 
strenuous efforts at a careful follow-up 
plan, we always encounter, the greatest 
difficulty in securing the return of patients. 
This is because of the distressingly poor 
economic condition of our charity patients 
at Bellevue Hospital, to whom moving 
from place to place is a common practice. 
We shall therefore not attempt to arrive at 
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a three or five year cure average, especially 
since many patients attended the clinic for 
varying periods of from one to three years, 
and never reappeared after the last obser- 
vation when they were in good health. 

Of the 19 patients with melanosarcoma, 
6 failed to return; and of the remaining 13 
cases, 10, or 76.9 per cent, were dead at the 
end of two years. Three patients were liv- 
ing; 2 at the end of the first year, and one 
at the end of three years. 

The series of 22 patients with spindle 
cell sarcoma is, actually, limited to 16, 
because of the lack of report on 6. At the 
end of the first year after admission, 9, or 
56.2 per cent, were dead; 6 patients were 
doing well, 2 at the end of four years, and 
one at the end of six years. 

The theory that fibrosarcoma is a slow- 
growing tumor is well substantiated in this 
series, since of the 12 cases for considera- 
tion, only one died within the first year 
after admission, and I1 patients were alive 
and well from one to seven years after ad- 
mission to the clinic. It is interesting to 
note that 2 patients in this long-lived 


Fic. 4. Case 10. Spindle cell sarcoma of the arm. 
The patient was offered amputation, but refused. 
Instead, the lesion was treated by endothermic re- 
section and radium therapy. 
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Fic. 5. Case 10. Same case as in Figure 4 showing 
the healed lesion after endothermic resection and 
radium therapy. Patient is well after six years. 


series presented an antecedent history of 
thirteen years in the one instance, and 
twenty years in the other. 

The number of patients in each of the 
groups with mixed and round cell sarcoma 
are too few to yield any definite conclu- 
sions. Yet 2 of the 4 studied cases of round 
cell sarcoma were dead within the first 
year. Of the patients with mixed cell tu- 
mors, a series of 7 was reduced to §, since 
2 were lost in the follow-up. Four of these 
died within two years. Such records cer- 
tainly suggest the characteristic of rapid 
growth to be associated with mixed and 
round cell sarcomas. 

This, however, is in direct contrast with 
myxosarcoma, which presented clinical 
manifestations of slow growth. The 5 pa- 
tients have all been followed up. One died 
at the end of four years, or eight years 
after the onset of the tumor. The remain- 
ing 4 are alive from one to three years. 

The 2 cases listed as having unclassified 
tumors never returned for observation. 

Perithelial sarcoma proved to be a rap- 
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TaBLe V 
METASTASES 
Lungs Nodes Liver General Other Sites 
Spindle cell sarcoma 4 I Jaw and toe 
Spine and skull 
Melanosarcoma 2 4 2 4 
Mixed cell sarcoma 
Perithelioma I 


idly growing tumor in the 2 recorded cases. 
One patient died after one month, and the 
second presented large metastatic glandu- 
lar deposits within eight months. 

Amputation. In only 7 instances was 
amputation of a limb, or part of a limb, 
performed. One patient is well four years 
subsequent to a disarticulation at the 
shoulder joint; another, who had a similar 
procedure, could not be traced. Two pa- 
tients had leg amputations; one died within 
one year, the other is well at the end of 
five months. For the relief of excruciating, 
intractable pain, a mid-thigh amputation 
was performed in another instance, but the 
patient succumbed two months later from 
pulmonary metastases. There are no fol- 
low-up records of a thumb amputation and 
of a toe removal. Obviously, therefore, we 
are not justified in drawing any conclusions 
as to the value of amputation, or in com- 
paring the usual manner of amputation 
with the radical procedures recommended 
by Singleton and Hyde,” who removed the 
scapula, part of the clavicle, and muscle 
layers in addition to the arm, for a sarcoma 
of that limb. One patient (Case 9) was 
offered amputation and accepted. She is 
alive and well after four years. Case 10 
(Figs. 4 and 5) was offered the same pro- 
cedure, refused, and was treated with local 
resection and radium, and is well at the end 
of six years. Apparently amputation is not 
the complete solution to the therapeutic prob- 
lem. 

Metastases. From the occurrences of me- 
tastases, as shown in Table v, several illu- 
minating conclusions were reached. As con- 
trasted with myxosarcoma and _ fibrosar- 
coma, the tumors of the spindle cell, mixed 


cell, and melanosarcoma types are much 
more prone to metastasize. Spindle and 
mixed cell sarcomas show a definite tend- 
ency to deposit foci in the lungs; melano- 
sarcoma, on the other hand, manifests its 
dissemination by a generalized involve- 
ment as well as by deposits in the draining 
lymph nodes. The liver was involved sec- 
ondarily only where melanosarcomas dis- 
seminated. Tumors of the spindle cell 
variety alone yielded metastases in unusual 
sites; i.e., the skull in one case, the jaw and 
toe in another, and the dorsal vertebrae at 
the level of the fifth root in the last case 
where a total paralysis below the lesion was 
produced. 


SUMMARY AND CONCLUSIONS 


1. A series of 78 soft tissue tumors are 
analyzed from clinical, pathological, and 
therapeutic viewpoints. 

2. These tumors constituted a frequency 
of 48.7 per cent of all sarcomas admitted 
to the Radiation Therapy Service at 
Bellevue Hospital. 

3. Ten patients presented histories with 
authentic antecedent trauma. 

4. Since the bridging symptoms and the 
latent period between trauma and tumor 
development were so varied, we are unable 
to state definitely that trauma plays an 
important réle in producing sarcoma. 

5. The tumors appeared most often 
during the third to the fifth decade, but 
25 per cent of the cases were patients under 
thirty years of age. 

6. Malespredominatedinaratioof 2.3 tol. 

7. This type tumor was most frequently 
located in the extremities, especially the 
thighs. 
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TaB_e VI 
Case Inter- | Previous Treat 
Sex| Trauma Site Pathology Results Remarks 
No. val | Therapy ment 
I 43 |M 8 yr. | 8 yr. Inguinal left | Melanosar- S—X No recur- Diagnosis of hernia 
SA. | coma rence I mo. || 
2 60 | F 6 wk. | Inguinal left | Round cell S—X No recur- Diagnosis of hernia 
TM. | | sarcoma rence 3 mo. || 
3 50 | F fe 13 yr. . Inguinal right | Sarcoma? S—X No recur- Diagnosis of hernia 
E.G. | rence 3 mo. 
4 47|M | fe) | 3yr. | fe Inguinal left Myxosarcoma | S—X Well 3 mo. 
LA. 
5 |60|M } | 2 mo. ; Inguinal right | Round cell S—X Dead 2 mo. 
| sarcoma 
6 |24|M } fe) 6 mo. ° Inguinal right | Spindle cell S—X Dead 1 yr. || Metastases to lungs, 
A.Z. | | | sarcoma || jaw, and toe 
| 
| I yr. 10 mo. Left arm Myxosarcoma | S-X-R_ | Well 3 yr. || Recurrences con- 
LW: | | | || trolled by seeds 
8 17|F | fe) | 1 mo. Left arm | Spindle cell X Dead 1 mo. | 
R.G. | sarcoma | 
| 
9 34 | F fe 7 yr. 5 excisions | Right arm Round cell R.-Am- | Well 4 yr. || 
F.C. sarcoma putation 
Tt 34 |M]2 days C | Left arm Spindle cell x—R Well 6 yr. | 
11 | 251M re | 4 mo. ° | Left arm Melanosar- S—xX | Dead 1 mo. | 
| 
F.E. | coma 
12 25|F ° | tyr. 2 excisions | Right forearm | Fibrosarcoma | S-X-R_ | Well2 yr. || 
F.G. | Norecurrence|| 
13 | 67| M | Struck 2 wk. fe) Right forearm | Sarcoma? None No recur- | Axillary metastases 
S.L. } | | by wood | rence 
14 2|M | fe) 2 mo. fe) Left scapula Fibrosarcoma | S~X-R | Well6 mo. || 
G.H. | | | 
15 72 | M C 6 mo. | fo) | Left scapula | Spindle, giant | S—X Dead 2 yr. 
M.F. | cell sarcoma | 
16 | 33 | F 2 yr | Left scapula Melanosar- S—R | Welll yr. | 
J.S. | coma 
“17 | 68 | M | Struck by} 6 mo. ° Right thumb | Melanosar- Ampu- No recur- 
LR. | hammer | coma tation rence I mo. || 
18 38) F | ° | 2 yr. fo) | Right palm Fibrosarcoma | S—X | No recur- 
M.M. | | rence 
19 | 30 | M fe) | 4 mo c | Right foot | Spindle cell | S—R_ | Norecur- || 
LS. | | sarcoma | rence 3 mo. | 
20 43 | M ° 2 yr. | 2 excisions | Right foot | Melanosar- | S—R Dead 2 yr. || 3 recurrences 
coma | 
21 «| 74 | F | 24 yr. ° Right foot Melanosar- | X—R Dead 4 mo. || 
R.B | coma 
| | | 
22 4c | M | Fissure | 3 mo. | ° | Right foot | Melanosar- | X—R | Deadt yr. | Inguinal nodes 
| inweb | | coma 
23 57 | M | 1 yr. Right foot Spindle cell | X—R_ | Wellgyr. || 
F.H. | | sarcoma | | 
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Taste VI (Continued) 
Age| Sex| Trauma Site Pathology — Results Remarks 
24 —j|F ° 7 mo. ° Left ankle Fibrosarcoma | S—X Ww ell 2 | 
M.I.. No recur- || 
rences 
25 4s | M | Stabbed | 2 yr. ° Right foot Spindle Amputa- recur- 
T.G in toe giant cell sar- | tion—X | rence 1 mo. | 
coma 
| = = 
26 38 | M ° 3yr ° Right foot Melanosar- S—R Dead 1 yr. || Lung metastases 
JG coma 
27 49 | F | 20yr.s0| 6 yr. | 3 excisions | Right ankle Fibrosarcoma | S—R Well 1 yr. Trauma 
M.O lb. weight) 
28 43 | M ° 2 yr. | 2 excisions | Right foot Melanosar- S—R Dead 2 yr. || 3 recurrences 
F.V sole coma 
29 60 | M ° -- ° Right leg Perithelioma | Pack Poor 8 mo. || Nodes 
F.A,. 
30 39 | F ° 4 yr. | 4 excisions | Left leg Fibrosarcoma | Pack Well 5 mo. Pain 
Ampu- 
tation 
31 —iM ° 2 yr. | 3 excisions | Right knee Melanosar- S-X (5) | Dead 1 yr. || Had 7 recurrences 
G.G. coma 
32 64 | M ° 2} yr. fe) Right leg Spindle and x Dead 6 mo. || Lung metastases 
F.D. giant cell sar- 
coma 
33 57 | M lyr Left leg cell S—X Well 4 yr. 
sarcoma 
34 33 | F ° 8 mo. | Amputa- | Left leg Spindle cell x No recur- Met: astases to Sth 
M.C tion 5 mo sarcoma rence dorsal vertebra 
35 16|M ° 4 mo ° Left leg Spindle and S-X-R | Dead1 yr. || Lungs 
A.M. giant cell sar- | Ampu 
coma tation 
36 23 | M fe) 4 yr. | 3 excisions | Left leg Melanosar S-X-R | Well 3 yr. 
D.W. coma 
37 16 | M c 13 yr. | Excision Right thigh Fibrosarcoma | S-X-R_ | Well 2 yr. 
EC. I yr. (4) 
38 sc | M ° I yr Excision Left leg Spindle cell S—R Well 1 yr. 
F.G. I yr. sarcoma (3) 
39 17|M ° 6 mo ° Left thigh Spindle cell S—X No recur- 
D.F sarcoma rence 
4 45 | F | Bumped | 7 mo. ° Left thigh Melanosar- S—X Poor 2 yr. General metastases 
M.K mole coma 
4! 711M ° 2 mo. ° Right thigh Melanospindle| S—X Dead 3 mo. || Lung metastases 
B.S cell sarcoma 
42 so | M ° 3 yr. | 2 excisions | Left thigh Spindle cell Pack Dead 1 yr. || Lung metastases 
E.S. sarcoma Ampu- ‘ 
tation 
43 62 | M | Broke 3 yr. fr) Left thigh Fibrosarcoma | Pack Well 6 mo. || History of trauma 
wood 3 
yr. 6 mo 
42 |M ° lyr c Right thigh Spindle cell S—X Dead 6 mo. || Skull metastases 
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TaBLe VI (Continued) 
| 
Inter- Previous Treat 
Age}! Sex| Trauma | Site Pathology Results Remarks 
val | 7 herapy ment 
| 40 | M | 2yr. | X—3z mo. | Right thigh Myxosarcoma | S—Pack | Well 6 mo. 
| 
31 | M | 6 mo. | | Left thigh Melanosar- S—R Dead 5 mo. || Node and general 
| coma | metastases 
29] F Varicose | 2 yr. | Excision | Left thigh Spindle cell | S—R (3) | Well 2 yr. \| 
veins Ic mo. | sarcoma | Pack 
X—1 vr. | 
63 | M | 3 yr. ( Left thigh | Mixed cell S—xX | Poor 2 mo. \| Lung metastases 
| sarcoma 
27 |M I yr. Left thigh Melarosar- X No recur- 
6 yr. | 3 yr. ex- Right thigh Fibrosarcoma | S—X_ Well yr. 3 mo. after preg- 
| cision | nancv showed recur- 
| | rences 
— - | | — 
5 | ( 3 yr. | Left thigh Mixed cell S—X No recur- || 
I mo. | sarcoma | rence | 
rapid 
45 | F ° 1 mo. fe) Left thigh Spindle cell S-X- | Dead 3 yr. || Lung metastases 
| | sarcoma Pack 
° 
15 | 1} yr. | | Right thigh Fibrosarcoma E S—X | Well 6 mo. 
58 | M 2 yr. | 2 yr. ex- Left thigh Melanosar- | S—X Well 6 mo. || metastases 
| cision by | coma | No recur- 
| string | rence 
| | 
56 | M c g mo. | 2 excisions | Left thigh Spindle and | S-X-R Dead I yr. § recurrences 
| giant cell sar- | (4) | 
coma 
| | | | 
| | | } 
52 | M fe | 12 yr. | Left neck Spindle cell | S-Pack | W lyr. || 
| sarcoma xX 
| | 
75.| M ° 4 mo. | fe) Left neck | Mixed cell | S—X Well 5 mo. 
| | Sarcoma 
33 | M fe | 3 mo. | fe) Right neck Fibrosarcoma | S—X | Well 2 yr 
28 | M | ( | 3 mo. re) | Right neck Round cell | S—X Well yr. | 
| sarcoma | Pack 
13 | M |] 8 mos. | 6 mo. | Excision | Left chest Perithelioma S—R Dead 1 mo.| 
| Ball | 6 wk. | 
| 46|M Cc 20 yr. | 14 yr. ex- | Left chest Fibrosarcoma | S~X-R Well 3 yr 
| cision | (2) 
66 | M O 2yr. | fe) | Left abdomen | Spindle cell S—R Well 1 yr. 
| sarcoma 
| | 
I yr. | Left abdomen | Fibrosarcoma | S—X W ell 1 yr. 
|| 
59 | M fe | 4yr. | Cc Right chest Melanosar- S—R Well 1 yr. 
| coma 
43 | M ) 6 mo. | Excised Left abdomen | Fibrosarcoma | S—X Dead 2 mo. 
3 mo. 
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TaB_e VI (Continued) 


Case Inter- | Previous ; Treat- 
No. | Sex| Trauma | Therapy Site Pathology Results Remarks 
66 36 | M ° 4 mo. | Excised Right chest Melanosar- x Dead 3 mo. || Diffuse skin metas- 
node— coma tases 
2 mo. 
67 54 | M | g mo. 7 mo. ° Right lumbar | Spindle cell S—X Dead 7 mo. 
J.K. Fell sarcoma 
68 47|M fe) 4 yr. | 2 excisions | Left lumbar Myxosarcoma | S—X Dead 4 yr. || Had 6 recurrences 
F.R. R (2) 
69 40 | F ° 3 yr. ° Left chest Melanosar- S-X-R | 2 yr. Metastases over 
L.M. Back coma body 
70 32 | M ° 3 yr. | 2 resec- Left lumbar Myxosarcoma | S. (3) Well 4 yr. 
N.L. tions X. 
R. (7) 
71 30 | F fe) 4 mo fe) Chin Fibrosarcoma | S—X A mo. No 
L.B. recurrence 
72 54|M ° 1 yr. | Excision Right ear Spindle cell S—R (2)| 1 yr. Poor Lung metastases 
M.G. 9 mo. sarcoma Pack 
49 | M ° lyr. | 3 recur- Nose Round cell R—X Dead 1 ‘yr. 
M.C, rences in sarcoma 
I yr. 
74 18 | F fe) 2 yr. fe) Scalp Spindle cell S—R Dead 1 yr. || Node metastases 
j.R sarcoma 
75 23|M ) 6 mo. | 2 excisions | Scalp Spindle cell xX Dead 5 mo. 
G.H. sarcoma 
76 61 | M ° ? fo) All over body | Melanosar- X No recur- Lung metastases 
F.L coma rence 2 yr. 
77 40 |M ° 3 mo ° All over body | Melanosar- D.¢ No recur- Lung metastases 
S.F. coma rence I mo. 
78 52 | F ° 6 yr. | 6yr.resec- | Ischiorectal Fibrosarcoma | S—X Well 7 yr. 
GS. tion. 1 yr. | fossa 
resection 


8. Attempts at complete surgical re- 
moval proved futile in all cases, probably 
because of poor encapsulation and inter- 
woven connections with the neighboring 
structures. 

g. Recurrences are characteristic of this 
form of sarcoma. 

10. In the absence of gross or micro- 
scopic evidence of nerve structures, or 
nerve-producing structures, we are not 
willing to assign fibrosarcomas and spindle 
cell sarcomas to the neurogenic group. 

11. In this series, 48 per cent were of the 
spindle cell and fibrosarcoma types. 

12. Melanosarcomas with smaller, more 
diffusely pigmented cells proved more 


highly malignant than tumors composed 
of large cells with retained pigment. 

13. Based on our findings, round cell 
sarcoma of soft tissue does exist as a histo- 
logical entity. 

14. Nogeneral plan of therapy can be ad- 
vised for this group of cases, since, in every 
instance, the tumor and the patient must 
be individualized and treated accordingly. 

15. Melanosarcoma proved to be the 
type of tumor resulting fatally earlier than 
the others. 

16. Although eventually succumbing, 
patients with fibrosarcoma lived longest. 

17. Myxosarcoma, similarly, was a 
radiosensitive, favorable type tumor. 
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18. Amputation was performed in too 
few cases to warrant arriving at a conclu- 
sion as to its value. 

19. Spindle cell sarcoma, mixed cell sar- 
coma, and melanosarcoma are very prone 
to produce metastases; melanosarcoma dis- 
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seminates generally throughout the body 
and especially to the liver and neighboring 
lymph nodes; spindle cell sarcoma tends to 
metastasize to the lungs, and to several 
odd sites; mixed cell sarcoma usually 
metastasizes to the lungs. 
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DISCUSSION 


Dr. Frep W. Stewart, New York City. My 
discussion of this paper will necessarily be from 
the pathological rather than the therapeutic 
viewpoint. First, | must take an exception to 
the statement that the term “‘neurogenic sar- 
coma” has of late come to be applied to those 
tumors which formerly were called fibrosar- 
coma and spindle cell sarcoma. I believe that 
the term neurogenic sarcoma should be em- 
ployed only under certain conditions. These 
conditions may perhaps be listed as follows: 
(1) the patient has evidences of von Reckling- 


hausen’s disease either fully developed or in the 
forme fruste, with café au lait pigmentation 
and rare scattered cutaneous neurofibromas, 
either one or the other or both; (2) the tumor 
is anatomically dissected from a nerve or oc- 
curs within the nerve trunk; (3) the tumor 
shows the rather characteristic whorl structure 
seen in neurosarcoma and is unlikely from its 
gross anatomy a tumor of some well-defined 
structure such as muscle, periosteum, bone, 
fat, tendon or bursa. When a tumor shows the 
structure usually seen in neurogenic tumors 
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but where one cannot grossly demonstrate the 
connection, one can only diagnose provision- 
ally and by inference. In this respect I might 
quote from one of Virchow’s statements of 
1863: “In all probability, therefore, the num- 
ber of tumors which must be reckoned in the 
neuroma territory extends farther in many 
directions than one at present realizes.” 

Pathologists object to the diagnosis of neuro- 
sarcoma oftentimes because they say there are 
no nerve structures or nerve producing struc- 
tures. That is readily understandable. If one 
studies the bulbous swellings of the nerves in 
von Recklinghausen’s disease where there can 
be no question of the origin of the process, it is 
found that rather early in the edematous swell- 
ing the axones degenerate and in a series of 
nodules all stages of degeneration may be 
found with appropriate staining. Now the 
regeneration of neuraxones is not a peripheral 
process. Neither the sheath of Schwann nor the 
perineural nor endoneural connective tissue cells 
ever under any circumstances produce nerve 
fibers. Hence when either or both of these cell 
lines gives rise to a tumor one certainly should 
not expect it to produce nerves. The term “neu- 
rogenic sarcoma’”’ then applies to a tumor orig- 
inating from a nerve but not one producing 
nerves. 

I believe it unfortunate that so many path- 
ologists look in the microscope and so few see 
patients and do gross dissections. Certainly 
under many conditions the microscope does not 
tell us the origin of a tumor. Let me illustrate 
by three cases. In the first there is a bulky com- 
plex tumor of the thigh. In various parts of 
the tumor there is “round cell sarcoma,” 
“fibrosarcoma,” “‘xanthosarcoma.” The micro- 
scope does not tell us they are neurogenic. Yet 
in serial operations on this same case we can 
trace this tumor back to its primary form and 
it is seen to have arisen in the classical edema- 
tous nerve trunk tumors of von Reckling- 
hausen’s disease. In another case the tumor 
showed rather characteristic whorls. That alone 
might lead us to suspect the origin but only an 
incidental dissection of the underlying nerves 
showed the proliferative activities of nerves of 
the neighborhood—in the nature of a neuroma. 
This patient had café au lait pigmentation. In 
the third case, the tumor was to all intents 
and purposes what you would call a fibro- 
sarcoma yet it grew within the median nerve 
distending it, rupturing it, but with its up- 
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ward extension still within the trunk, in vessels 
or lymphatics. 

This does not mean that all spindle cell 
sarcomas of soft parts are neurogenic, but it 
does mean that you need more than the micro- 
scope to tell you that any particular spindle 
cell sarcoma is of neurogenic. Within the past 
week I have had a neurosarcoma of the upper 
tibia invading from a typical cirsoid neuroma 
of the. nerves about the knee. This in itself is 
of interest but of more interest were two small 
nodules less than 2 mm. in diameter in the sur- 
rounding muscle. On dissection I could not find 
a nerve attached to these although from the 
accompanying evidence they are of the same 
type and they show a malignant structure. If 
one cannot find the nerve when the tumors are 
small one cannot expect to find it necessarily 
if they are large since the nerve itself does not 
necessarily enlarge with the tumor. At the 
time of my 1931 paper with Copeland we had 
more tumors of the neurogenic variety than of 
others. During the last two years we have had 
relatively few and are getting more tumors 
anatomically and _ histologically of muscle 
origin. In time our ratio of types may change 
in some other direction. We will not I hope go 
back to a pure histological terminology of 
round, spindle, giant cell, or fibrosarcoma. 

I would be flattered if I thought I had been 
asked to discuss this paper from the clinical 
viewpoint. | am much interested in the treat- 
ment of these diseases but each year I think I 
know less and less. One thing may be said and 
that is that in my experience the group as a 
whole offers little in the way of enhancing one’s 
self confidence in his therapeutic abilities 
either as a surgeon or a radiologist. I feel sorry 
for the people who have to treat them with the 
only methods now at our disposal, and among 
them Dr. Kaplan has perhaps my deepest 
sympathy for after everyone else gets through 
probably making things worse he has to take 
care of them. 


Dr. RuBeENFELD (closing). We would rather 
not be too strenuous in refuting the use of the 
word “neurogenic” in connection with sar- 
comas, especially in view of the fact that’ Dr. 
Stewart has worked them up so carefully in his 
1931 publication. However, from the clinical 
standpoint, we frequently encountered tumors 
from the thigh, some interpreted histologically 
as spindle cell sarcoma and others as fibro- 
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sarcoma, which behaved in an entirely dif- 
ferent manner. As a rule, the fibrosarcomas 
proved to be much slower growing, although 
much more resistant to treatment, and rarely 
manifesting metastasis; entirely different from 
the spindle cell sarcoma which, as a rule, proved 
to be rapid in growth, much more difficult to 
enucleate under surgical dissection and often 
producing metastasis. From that alone, we be- 
lieved we were handling two types of tumors 
and it was difficult to concede that they 
both arose from neurogenic or nerve struc- 
tures. 

There is one clinical point that we must 
stress as far as substantiating a neurogenic 
origin is concerned. After we made this study, 
we noted that recurrences did not take place in 
an excised area. On the other hand, there was 
usually a point of tenderness above or below 
the scar, apparently in the line of the nerve 
where recurrences appeared, which led us to 
assume that evidently that nerve was growing 
or being stimulated and irritated. Often di- 
rectly in the tender site over the nerve a recur- 
rent nodule appeared. Such a sequence would 
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lend additional support to the clinical neuro- 
genic sarcoma. 

As far as therapy is concerned, we certainly 
take the same disheartening viewpoint that 
Dr. Stewart mentioned. We have tried in the 
last several years to give very intensive doses 
with the 5 gram pack. As yet the results are 
too recent to elaborate. 

Recently, Dr. Handley, in a bulletin from 
the American Society for the Control of Cancer, 
suggested very radical excision of these tumor 
masses. If in the thigh, he advocates a radical 
removal down to the periosteum and excision 
of the nodes whether clinically involved or not. 
We have not tried that in the past, rather we 
have utilized massive doses of therapy. How- 
ever, we believe the one point we could stress 
in this study is that a simple removal of a small, 
innocent-looking tumor which proves histolog- 
ically to be sarcoma and then administering 
several doses of roentgen rays or radium is 
definitely inadequate treatment. Radical sur- 
gery, amputation if you will, followed by in- 
tensive doses of roentgen therapy may offer 
the better solution to this stubborn problem. 
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THE DANGERS OF REDUCING FRACTURES 
UNDER THE ROENTGENOSCOPE AND 
METHODS OF PROTECTION 
AGAINST THEM* 
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Fellow in Radiology, The Mayo Foundation 
and 


EUGENE T. LEDDY, M.D. 


Section on Therapeutic Radiology, The Mayo Clinic 
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THE use of the roentgenoscope as an aid 
in the reduction of fractures and in the 
removal of foreign bodies from an extrem- 
ity is a common surgical procedure. Pen- 
dergrass, for example, has said: 


The advantages of a roentgenoscopic table 
for reduction of fractures are many, some of 
them are as follows: 1. The number of open re- 
ductions is lessened. 2. The number of times 
ether or local anesthesia is administered is de- 
creased. 3. The economic advantage is of im- 
portance to the patient, surgeon, roentgenolo- 
gist and hospital, because the fracture usually 
requires only one reduction, thereby taking less 
time and the convalescence is shorter and the 
hospital, therefore, has a quicker turnover of 
patients. 4. The number of roentgen-ray ex- 
aminations is materially lessened. 5. Emer- 


gency cases of fractures may be more easily 
handled. 


One of the earliest uses of roentgen rays 
of course was to visualize the bones in the 
human body. Pioneers in roentgenology 
soon recognized the dangers of excessive 
exposure to radiation. Imboden, for ex- 
ample, said that on account of some un- 
fortunate experiences in the early days of 
roentgenology, Americans were very loath 
to practice roentgenoscopy. As a result the 
roentgenoscope did not come into general 
use in this country until about 1912. 

As the knowledge of the possibility of 
injury from roentgenoscopy has become 
more common, many roentgenologists have 
come to agree with Carman that roentgen 


dermatitis is no longer a problem for the 
expert roentgenoscopist, it being uncom- 
mon to encounter a roentgenologist with a 
roentgen burn which he has received in the 
last five to ten years. It is not at all un- 
common, however, to meet physicians, 
usually general practitioners or industrial . 
surgeons, who have sustained roentgen 
dermatitis on the dorsum of their fingers 
as a result of prolonged or repeated roent- 
genoscopy in the course of reducing frac- 
tures or searching for foreign bodies. 
Chronic roentgen dermatitis of the hands 
from the use of the roentgenoscope is the 
most common skin injury seen among 
physicians. 

It is usually accepted that burns due to 
irradiation are most often received by 
physicians who are careless or who are not 
thoroughly familiar with the clinical prin- 
ciples and use of roentgen rays. In spite of 
the widespread employment of the roent- 
genoscope by radiologists as well as non- 
radiologists, there are no articles in the 
literature of the last ten years directly re- 
ferring either to the risks of reducing frac- 
tures under the roentgenoscope or to a 
method by which limits of safety might be 
determined. 

The problems of protecting the physi- 
cian’s hands during removal of foreign 
bodies and during the reduction of frac- 
tures are not similar. In general, many 
principles apply in both cases, but the 
position of the operator’s hands in the re- 


* Preliminary report read before the Minnesota Radiological Society, December 12, 1935, at Minneapolis, Minnesota; abstract of 
thesis submitted by Dr. Stevenson to the Faculty of the Graduate School of the University of Minnesota in partial fulfillment of the 
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duction of a fracture differs from their 
usual position during removal of a foreign 
body. This is highly important in the con- 
sideration of exposure, for as will be shown 
later, great protection is afforded by the 
intervening extremity under examination. 
In fracture work it is seldom that the 
thickness of the extremity protects the 


Dangers of Reducing Fractures under the Roentgenoscope 71 


ator or patient against irradiation. But 
because of the highly technical nature of 
these articles, it would be extremely diffi- 
cult for one not versed in the subject to 
understand them. 

In a review of twenty well known text- 
books on orthopedics and surgery we could 
find nothing directly referring to the dan- 


TaB_Le 
FACTORS OF PROTECTION AGAINST OVEREXPOSURE TO ROENTGEN RAYS AS GIVEN BY VARIOUS AUTHORS 
International 
U.S. Army| X-Ray and US. Advertis- 
Eliason Hawley X-Ray Radium Bureau of ing 
Manual | Protection | Standards of Manu- 
facturers 
Commission | 
Gloves * ** | 
Hands under screen only when 
necessary + 
Small area + + + 
Adaptation of eyes to dark No + 
Short time of exposure 4 + + 
“On-off’”’ tube activation 4+ 
Timer clock 
Minimal intensities + + 
Lead glass in screen | + + + 
Protective aprons and sheets | | + + 
Aluminum filter | + 
Asbestos filter | + 
Number of reductions permis- | [woa 
sible week | 
Cumulative effect | + 
Warning of late injuries + 
Bone detail necessary? | | No | 
Alternate with assistant + + 
Hands out of field at all times | | + 


* Two pair; kind not stated 
** Surgeons’ rubber 
T ead-rubber 


operator’s hands, since he usually keeps 
his fingers below the extremity and thus 
closer to the source of radiation. In the 
removal of foreign bodies the tissue being 
examined is almost always between the 
source of radiation and the operator’s 
fingers. Because of these differences, this 
paper will be confined to a consideration of 
the problems of protection in the reduction 
of fractures only. 

Recent radiological literature contains 
several articles dealing with the mathe- 
matics and physics of protecting the oper- 


gers of roentgenoscopy or a method for 
determining the limits of safety. Nor do 
the companies which manufacture roent- 
genoscopes and advertise them to physi- 
cians warn of the possible danger from 
overexposure. The material pertinent to 
this paper has been obtained from out- 
standing articles on the subject of protec- 
tion against overexposure and is presented 
here in an effort to show the nature of in- 
formation available to, and understood by, 
the non-radiologist. 

The handbook on ‘X-Ray Protection,” 
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published in 1931 by the United States 
Department of Commerce, Bureau of 
Standards, contains some information per- 
tinent to our problem. For complete details 
the reader is referred to this pamphlet. 
Some of the recommendations made in this 
pamphlet are listed in Table 1. 

The United States Army X-Ray Man- 
ual, 1932, mentions the cumulative action 
of repeated exposure to radiation and 
warns of late appearance of injuries. The 
value of dark adaptation of the eyes as 
well as the use of rubber operating gloves 
is mentioned. Two roentgenoscopies per 
week is given as the limit of exposure for 
the operator. 

One of the orthopedic surgeons who has 
contributed greatly to the literature on the 
roentgenoscopic reduction of fractures is 
Hawley. In a paper written by him in 1932 


he said: 


At present the plan of action in a fresh frac- 
ture has been somewhat as follows: A man with 
a fracture of the tibia, for instance, is placed on 
the table. Traction is applied to the leg by 
means of the traction stirrup. Biplane radio- 
graphs are taken for permanent records and 
diagnosis. The fracture is reduced under the 
fluoroscope in daylight with the x-ray tube be- 
low. A nurse holds a box fluoroscope. The sur- 
geon has his hands free and keeps his hands 
away from the fracture area. Reduction is 
made by regulating traction and by rotat- 
ing and angulating fragments from the foot. 
This the surgeon does himself or in cooper- 
ation with an assistant... . Early trials in- 
dicate that a small fluoroscopic screen is large 
enough because the fracture area is small. 
A small screen leaves the sides of the limb ex- 
posed. It has been found that this fluoroscopic 
work can be done in daylight with a box 
fluoroscope. It is not necessary to wear a hood 
or accustom the eyes to the darkness except 
when fluoroscoping the region of the hip. Bone 
outlines show so sharply that the immediate 
accommodation of the eye is enough. Gross ap- 
pearance is all that is necessary. The same fine 
bone and structural detail required in bone di- 
agnosis is not necessary in reducing fractures. 
... With practice one can get accustomed to 
short repeated illumination of the screen. It is 
possible to install an automatic “on and off” 
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switch in addition to the continuous foot 
switch. The operator then has his choice of 
either. To prevent overexposure in each case, 
an alarm clock with cut-off can be controlled 
by clock mechanism. ... With care and thought 
it is possible to make reduction of fracture un- 
der the x-ray reasonably safe because of: The 
elimination of exposed high tension wires, the 
low milliamperage needed, the use of a small 
diaphragm and small screen, the confining of 
the scattering rays by the use of an adjustable 
cone from the tube box to the patient’s leg, the 
exclusion of the surgeon’s hands from the frac- 
ture area and from the direct rays, and the use 
of mechanical and instrumental manipulation 
by the surgeon in place of the surgeon’s hands 
to effect reduction. 


Certain statements made by Hawley 
may provoke controversial remarks from 
those doing fracture reductions. Carman 
has mentioned, for example, that many im- 
portant details may be missed in roent- 
genoscopy if sufficient time is not allowed 
for adaptation of the eyes to the dark. 
Hawley was of the opinion that such adap- 
tation was not necessary and that reduction 
of fractures can be done roentgenoscopi- 
cally in daylight if the examiner uses a box 
roentgenoscope. The use of a small fluoro- 
scopic screen may also be questioned by 
some, and the use of an alarm clock to cut 
off exposure after a certain time has elapsed 
is a very dubious means of preventing over- 
exposure, for many factors besides time 
enter into a consideration of erythema, 
whether of the patient’s skin or that of the 
operator’s hands. Hawley stated that low 
milliamperage is used in his technique. 
Would it not be possible, by adaptation of 
the eyes to darkness, to use a still lower 
intensity? 

Pendergrass wrote: 

In using the roentgenoscope, the tendency is 
to overexpose the patient and the surgeon. It 
is a rule in our laboratory that the intermittent 
control shall always be used in examining any 
patient with the roentgenoscope. That is, the 
roentgenoscope is used for a few seconds and 
then turned off for a second, thereby lessening 
the tendency to overexposure. 


This suggestion has long been a subject of 
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controversy among radiologists. Some 
question this technique and prefer con- 
tinuous activation of the roentgen tube. 

In 1926, Eliason stated that roentgeno- 
scopic reduction is used in as many cases as 
it is humanly possible, regardless of the 
time of day. Too much exposure is pre- 
vented by wearing two pairs of gloves and 
having the fingers under the screen only 
when necessary. He also recommended that 
an assistant should alternate in receiving 
exposure and that a roentgenologist should 
supervise the work. 

Two recent textbooks on roentgenologic 
technique, one by Sante (second edition, 
1935) and the other by Rhinehart (second 
edition, 1936) discuss in a general way the 
dangers of overexposure to roentgen rays. 
Sante stated that a valve-rectified ap- 
paratus is more dangerous to use than a 
mechanically rectified one because of the 
softer rays set up by the former. He also 
quoted the U. S. Army X-Ray Manual in 
stating a safe limit of exposure at any one 
time for a patient. The value of the 
aluminum filter, lower kilovoltages, small 
fields and increased distances are said to 
increase the amount of permissible ex- 
posure. The text makes no specific mention 
of the dangers of roentgenoscopy nor of 
the limits of safety in this procedure other 
than the citation from the U. S. Army 
X-Ray Manual. 

Rhinehart states that all diagnostic ap- 
paratus should include a filter (thickness 
and kind not specified) and that no part 
of the operator’s body should ever be 
placed in the direct beam of rays from a 
roentgen tube. No specific warning is made 
of possible dangers in the roentgenoscopic 
study of fractures or foreign bodies. 

The suggestions which have been recom- 
mended for protection of the operator from 
excessive exposure to roentgen rays are 
listed in Table 1 in an effort to show the fre- 
quency with which these statements have 
been made. It will be seen from Table 1 
that gloves of some sort are commonly 
recommended. However, only two of the 
five mention lead-rubber gloves. It is well 
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known that rubber gloves having a lead 
equivalent of 0.5 mm. are a distinct help 
if worn for the protection of the hands. 
However, it is difficult to reduce a fracture 
with such heavy and cumbersome gloves 
and many physicians accordingly have not 
employed these gloves for the protection 
they afford. It will also be noted that a 
short exposure time and small diaphragm 
opening are recommended frequently, but 
only the U. S. Army X-Ray Manual men- 
tions the value of “dark adaptation”’ of the 
eyes, only one of the references emphasizes 
the value of aluminum filters, and only one 
mentions the cumulative effect of radiation 
on the operator’s hands and warns of the 
possible late appearance of injuries. Mini- 
mal intensities and proper lead glass in the 
fluorescent screen are mentioned but twice. 

Offhand it seems that a table con- 
structed along the general lines of the 
Hawley-Scanlan fracture table, in the de- 
sign of which mechanical manipulation of 
the fracture is substituted for manual 
manipulation, might well reduce the risks 
of roentgenoscopic reduction of fractures. 
It is unfortunate that apparatus of this 
type is not available to all physicians who 
do roentgenoscopic reduction of fractures, 
but is confined almost entirely to hospitals 
and clinics doing a fairly large amount of 
orthopedic work. However, it may be diffi- 
cult to use mechanical traction in the 
treatment of fractures of the bones of the 
hands or feet and of the very common 
fractures close to the ankle and wrist. 

Advertising material regarding roent- 
genoscopes, as put out by three leading 
manufacturers of such apparatus, em- 
phasizes complete shock-proofing. Occa- 
sionally some device for protecting the 
operator from radiation is mentioned in 
the advertisements. One of the concerns 
manufacturing roentgen apparatus in their 
description of a new model shock-proof 
roentgenoscope states: 


The operator’s face is protected by a heavy 
sheet of clear lead glass, mounted in front of the 
fluoroscopic screen. Large lead shielded handles 
secure the operator’s hands from exposure and 
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provide a safe means for controlling the move- 
ment of the fluoroscopic screen. 


Another company, in describing their 
diagnostic tables, brings forth two valuable 
protective arrangements, namely, the limi- 
tation of the fluorescent image within the 
confines of the fluoroscopic screen at any 
table-screen distance and the complete en- 
closure of the under side of the table. It is 
of interest to note that this protective 
method was recommended by the U. S. 
Bureau of Standards in 1931. 

A third roentgen-ray manufacturing 
company, in describing their roentgen 
tables, state that a cone is provided to re- 
duce scattered radiation and that lead 
glass of proper thickness is provided in the 
fluorescent screen. 

We realize that it is not the duty or 
function of manufacturers of roentgen 
equipment to teach the matter of protec- 
tion to physicians who use their apparatus. 
However, nothing is mentioned in their 
literature on the possible dangers of roent- 
genoscopy, although much emphasis is laid 
on the fact that the roentgenoscopes are 
safe, shock-proof, and offer the utmost in 
protection. These statements may mislead 
the physician without roentgenologic train- 
ing into thinking that he is safe from over- 
exposure or he may think that since over- 
exposure is not mentioned it does not make 
any difference how long he runs the ma- 
chine. 

It is remarkable and astonishing that the 
roentgenologic and orthopedic literature of 
the last ten years mentions so little with 
regard to specific warnings of the possible 
dangers of roentgenoscopic reduction of 
fractures or how these dangers may be 
avoided. The amount of radiation that one 
may safely receive over a long period of 
time has been estimated by several in- 
vestigators, but there is some doubt as to 
the actual value of these doses. Leddy, 
Cilley and Kirklin have shown that the 
roentgenoscopists at The Mayo Clinic have 
greatly exceeded these “tolerance doses”’ 
over a period of years and to date have not 
shown any signs of injury from roentgen 
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rays, which would tend to throw some 
doubt on the validity of these ideas as to 
tolerance doses. It is not the purpose here, 
however, to discuss the so-called tolerance 
doses which have been suggested. They are 
probably safe, and for the time being should 
be accepted. 

We thought it more advisable to deter- 
mine doses in terms of a fairly uniform 
constant, namely, the “‘erythema’”’ dose 
rather than the “tolerance” dose. With 
physical factors such as are used in roent- 
genoscopic work, the majority of the roent- 
genologists and dermatologists agree that 
about 375 to 400 roentgens at one exposure 
is the erythema dose. 

It is obvious from what has been stated 
so far that nothing much is known, or at 
least written, about the risk of reducing 
fractures under the roentgenoscope. There- 
fore it was decided to investigate the prob- 
lem with the following points in mind: 
(1) to determine the approximate time re- 
quired to produce erythema of the opera- 
tor’s hands under the conditions met with 
when reducing a fracture with the aid of 
the roentgenoscope, (2) to ascertain the 
advisability of protecting the operator’s 
hands, (3) to find, from the standpoint of 
protection, an optimal combination of kilo- 
voltage, milliamperage, and filtration to be 
used in reducing the commonest fractures, 
such as those of the arm, leg, hand, foot, 
wrist and ankle, (4) to investigate the pro- 
tective value of various roentgenoscopic 
table tops, and (5) to make certain sugges- 
tions, if indicated by our results, which 
might help to prevent these serious in- 
juries of the skin which are so common. 

It is obviously impossible to employ the 
exact technical factors employed in the re- 
duction of each individual fracture. There- 
fore, we have investigated a standardized 
technique which we feel best suits average 
conditions. This consisted of 80 kv., 6 ma. 
of tube current, 16 inch (40.6 cm.) tube- 
target-table distance, and a table top of 
} inch (0.64 cm.) pine veneer. 

A standardized mechanically rectified 
roentgen therapy apparatus with an air- 
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cooled Coolidge tube (Fig. 1) was used be- 
cause of the danger of ruining the ordinary 
roentgenoscopic tube by the prolonged use 
this study would necessitate. As has been 
stated, 80 kv. and 6 ma. were used. Eighty 
kilovolts is a fair average of the voltage 
usually employed in clinical procedures. 
Six milliamperes is in excess of the average 
tube current used, but correction can 
easily be made for this. The distance be- 
tween the tube-target and the top of the 
table was 16 inches (40.6 cm.). The table 
top was madeof finch three-ply pineveneer. 


THE DOSE TO THE OPERATOR’S 
FINGERS 

The first problem was to determine the 
amount of roentgen radiation received by 
the back of the operator’s fingers. It is ob- 
vious that when one grasps a limb in prep- 
aration for reduction of a fracture, one’s 
fingers are invariably below the extremity 
and one’s thumb is on the side or top. In 
this test the intensity of the roentgen rays 
was measured with an ionization chamber, 
which was placed on the table where the 
fingers would be placed during reduction 
of the fracture. Measurements of the in- 
tensity of the roentgen rays were made 
without a filter, with a filter of 1 mm. of 
aluminum, and with one of 2 mm. of alumi- 
num, a Victoreen r meter being used. The 
center of the ionization chamber was placed 
in the center of the roentgen-ray beam and 
1 inch (2.54 cm.) above the top of the table 
to allow for thickness of the operator’s 
fingers. The tube, as has been said, was 
run at 80 kv. and 6 ma. 

Since we are using 375 roentgens as the 
amount of radiation necessary to produce 
erythema, it must be remembered that the 
roentgens can be measured only in air ac- 
cording to definition, while in this study 
the intensities were measured with an 
intervening table top, or table top and 
human extremity as “secondary radiators.” 
The Victoreen r meter, which had recently 
been standardized at the factory, was 
found to be very accurate with the radia- 
tion we used. The same beam of radiation 


Dangers of Reducing Fractures under the Roentgenoscope 75 


when measured first by a Victoreen and 
then by a Mekapion roentgenometer gave 
almost complete agreement, but because 
of the ease of handling it was preferred to 
use the Victoreen instrument in this study. 
In all the measurements the same roent- 
genometer was used which, with the “‘sec- 
ondary radiators” held constant during the 
experiments, minimized the error in meas- 
urements of dosage. 


X-r ay tube 


Aluminum filter 
i 


' Table top 


Lonization ‘chamber 


Fic. 1. Details of apparatus used. 


Under the foregoing conditions, it was 
determined by ionization chamber read- 
ings that the erythema time was seven 
minutes and forty-five seconds without a 
filter, fifteen minutes and thirty-seven sec- 
onds with a filter of 1 mm. of aluminum, 
and twenty-four minutes with a filter of 2 
mm. of aluminum. These figures were ob- 
tained by determining the time for the 
ionization chamber to discharge 25 r with 
each system of filtration, and then multi- 
plying this time by fifteen so that the time 
for 375 r could be ascertained. The initial 
readings were checked repeatedly and on 
different days. At no time was an error of 
more than 5 per cent noted. 

It must be kept in mind that 80 kv. and 
6 ma. were used in these determinations. 
It also should be remembered that, in gen- 
eral, with other factors constant, the in- 
tensity of radiation is directly propor- 
tional to the milliamperage, that it is in- 
versely proportional to the square of the 
distance between the tube-target and 
fingers, and that it is directly proportional 
to the square of the kilovoltage and de- 
creases with filtration. 

Others often use a technique in actual 
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Fic. 2. Various standard roentgenoscopic table 
tops. From left to right: Company A’s, Company 
B’s, Company C’s (3 inch) and Company C’s 
(4 inch). 


Taste II 


DOSE OUTSIDE OF CENTRAL RAY TO DORSUM OF 
OPERATOR’S FINGERS 


Position of ioniza- | Erythema time 
tion chamber out- 
Filter side of central ray, , ; 
Minutes | Seconds 

None 2 7 30 
None 4 8 15 
None 6 8 $2 
I mm. Al 2 14 30 
1mm. Al 4 16 
Imm. Al | 6 17 37 
2mm. Al | 2 22 52 
2mm. Al | 4 | 24 6 
2mm. Al | 6 | 28 


practice that varies from these standard 
conditions; nevertheless it is easy to es- 
timate the erythema dose for each individ- 
ual roentgenoscopic technique by using 
these factors as a basis of calculation. 

The Dose Received by the Index Fingers. 
It usually happens that the index fingers 
are more severely injured than the other 
fingers from reducing fractures under the 
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roentgenoscope. This is probably because 
the index fingers lie nearest to (or in) the 
central ray. The data in Table 11 show that 
as one moves the hand out of the central 
ray, the doses received by the fingers be- 
come successively less; they also show the 
advisability of keeping the fingers out of 
the central ray. 


THE EFFECT OF THE TABLE TOP 
ON THE “DOSE” 


Next, the influence of the thickness of 
the table top was investigated. Samples of 
roentgenoscopic table tops as at present 
marketed were obtained from three manu- 
facturers of roentgen-ray equipment (Fig. 
a}. 

The table top of Company A “‘is 7/8 inch 
thick and made of five layer ply-wood, and 
covered on both top and bottom with 1/8 
inch bakelite.”” It was claimed in the ad- 
vertising pamphlets that this table top 
allowed unobstructed transmission of the 
roentgen rays both for roentgenography 
and roentgenoscopy. 

The table top of Company B was made 
up as follows: “The upper surface is of 
bakelite 3/64 inch thick, ply-wood of three 
layers totaling 16/64 inch, is then coated 
with an aluminum sheet 0.0005 inch thick 
which tends to disperse static electricity 
and act as a soft ray filter.”’ 

The two table tops of Company C ac- 
cording to specifications had the following 
construction: “The } inch board is made of 
3/16 inch three layer ply-wood with a 1/16 
inch bakelite cover, and the thicker top, 
3/8 inch is made of five layer ply-wood 
5/16 inch thick, with a 1/16 inch bakelite 
top panel.” The thinner board is used in 
the vertical roentgenoscopic tables, and 
the thicker one in their other tables. 

The table top serves two purposes: (1) to 
support the patient, and (2) to filter the 
beam of radiation. All the table tops in- 
vestigated were built of ply-wood and 
bakelite. In addition to this the Company 
B top contained a thin sheet of aluminum 
on the tube side. 

The filtration value of each table top was 
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Table top No. 1 - Ye” 


Minutes 


60 60 100 


Kilovolts 


65 | Table top No. 2 - 5/6” 


Minutes 
| 


Lor 

20 

18 F 

10 + 

5 = 
0 | 
60 8&0 100 

Kilovolts 


determined by the use of the Victoreen r 
meter. A uniform  tube-target-table-top 
distance of 16 inches (40.6 cm.) was main- 
tained and the ionization chamber] was 
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Table top No. 3 - 5/6” 


Minutes 
Ww 
| 


60 80 100 
Kilovolts 


Table top No. 4 - %4” 


60 


Minutes 


60 8&0 100 
Kilovolts 


Fic. 3. Erythema time using table tops of Company 
A (No. 1), B (No. 2), C (No. 3) and C (No. 4), 


respectively. 


placed 2 to 3 mm. above the table top and 
in the central ray. Six milliamperes was 
used with varying kilovoltages, and alumi- 
num filters of varying thickness were used. 
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Taste III 


ERYTHEMA TIME FOR THE DORSUM OF THE OPERATOR'S 
FINGERS USING VARIOUS TABLE TOPS, 6 MA. OF 
TUBE CURRENT, AND 16 INCH TUBE-TARGET- 
TABLE-TOP DISTANCE (ERYTHEMA 
DOSE = 375 fr) 


Erythema time, minutes 
Company Kilo- No Aluminum filter 
volts filter 
Imm. | 2mm. 
A 60 21} 424 66 
80 II 19 273 
100 73 123 1 
60 15 35 60 
B 80 83 163 253 
100 6 10} 153 
60 13 322 573 
C in.) 80 16 26 
100 10 15 
60 14 323 573 
C (? in.) 80 73 16 25 
100 53 10} 15 


The erythema time for each set-up was de- 
termined as before. Table 111 shows the 
filtration value of the several table tops 
and how the erythema time varies with the 
different table tops, and Figure 3 gives 
these results in graphic form. It seems to 
be largely a matter of thickness rather than 
material which determines the protective 
value of each respective table top. At first 
glance, the few minutes’ difference in ery- 
thema time between a thin and thick table 
top may seem to be of no consequence, but 
when it is remembered that doses of roent- 
gen rays are cumulative, then these few 
minutes’ difference in erythema time over a 
period of years of roentgenoscopic work will 
become of great significance, particularly 
since the radiation through the thinner 
table top is softer and accordingly is more 
completely absorbed in the skin. 

From the foregoing one may conclude 
that table tops have a definite although 
slight protective value. This value may be 
entirely discounted if an -Pequivalent 
amount of aluminum filter is added to the 
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apparatus. However, in certain instances 
when no table top is used, as with the Com- 
pany A table, there is added danger be- 
cause the operator’s hands can get closer to 
the tube without intervening protection of 
any sort. 

The value of aluminum filtration as a 
protective device is well shown in Table 111. 
In certain cases, such as with the Company 
A table, there is nothing intervening be- 
tween the roentgen tube and the extremity 
being examined. Naturally, with other fac- 
tors constant, the erythema time will be 
less in these cases and the danger of over- 
exposure of the operator increased. Using 
ordinary pine ply-wood the actual protec- 
tive value of two thicknesses of this ma- 
terial was determined in order to show the 
erythema time both with and without 
table-top protection. These data will be 
found in Table rv. 


THE EFFECT OF SECONDARY RADIATION 


Secondary radiation from the extremity 
being examined under the roentgenoscope 
does not play a great part in the total 
““dose.”’ Theoretically, the secondary com- 
ponent of the dose should not be large be- 
cause of the low voltage which induces it, 
coupled with the fact that the irradiated 
volume is small. Actually it is not large, 
and the weak secondary rays from the limb 
are absorbed in the palmar aspect of the 


TasB_e IV 


VALUE OF TABLE TOP IN PROTECTION OF THE OPER- 
ATOR’S FINGERS 


Erythema time, 
Filter minutes 
Table top 
With | Without 
table table 
1 1 
None 7 64 
-ply pine veneer | 
2mm. Al 232 224 
tinch None 10} 6} 
s-ply pine veneer | 1 mm. Al 17} 143 
2mm. Al 273 223 
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hand and fingers. Further evidence that 
these rays are weak is the fact that roent- 
gen dermatitis is very rare on the palmar 
aspect of the operator’s hand. However, 
the precaution of keeping the exposed field 
as small as possible is well worth observing 
on general principles. 


THE DOSE RECEIVED BY THE THUMB 
OF THE EXAMINER 


Before determining the dose received by 
the thumb when it is on the top of the 
limb, there was some question as to 
whether the absorption characteristics of a 
wax or other phantom, with the radiation 
in question, were not different from the ab- 
sorption characteristics of human tissue. 
We therefore carried out all measurements 
on the forearm of the cadaver of an adult 
(Table v), which forearm was of average 
adult dimensions. It was placed on the 
table top and the ionization chamber was 
set from I to 2 mm. above the skin. 

The figures in Table v show the great 
amount of protection afforded to the oper- 
ator’s thumb on the top of the forearm 
under examination by the tissues of the 
forearm, in comparison to the dose received 
by the fingers on the under side of the ex- 
tremity. The erythema time was so long 
at the two sites chosen that it was not 
thought necessary to take readings with the 
greater thickness of the tissue of the arm 
or thigh. 


TaB_e V 
RELATION OF THICKNESS OF TISSUE TO ERYTHEMA 
TIME 
Thickness Erythema 
of tissue, Filter time, 
inches minutes 
15 at wrist None 56+ 
13 at wrist . Imm. Al 75 
13 at wrist 2mm. Al 93+ 
2} at upper part 
of forearm None 100 
2} at upper part 
of forearm 1 mm. Al 128 
2} at upper part 
of forearm 2 mm. Al 156 


TaBLe VI 


ERYTHEMA TIME IN MINUTES WITH VARYING 
VOLTAGE AND FILTRATION 


N Aluminum filter 
re INO 
Kilovolts filt 
1mm. | 2mm 
50 164 30 46% 833 
60 113 183 27 473 
1 1 
70 83 133 20 315 
80 74 102 15 233 
go 53 12 172 
100 5 74 15 


THE DETERMINATION OF AN “IDEAL”’ 
ROENTGENOSCOPIC TECHNIQUE 


The next step was to determine a com- 
bination of kilovoltage and filtration which 
would afford the operator more protection 
from excessive radiation than the tech- 
niques commonly used and yet give good 
visibility of the fracture. By using kilo- 
voltages varying from 50 to 100, and alu- 
minum filtration varying from 0.5 to 2 
mm., a + inch ply-wood table top, a 16 inch 
tube-target-table-top distance and 6 ma. 
of tube current, the erythema time for each 
set-up was determined (Table v1). 

From the information given in Table v1 
the great amount of protection afforded by 
an aluminum filter is well shown. This is 
especially true at the lower kilovoltages. 
Roentgenoscopes should have easily ac- 
cessible filters. Many radiologists say that 
varying conditions met with during roent- 
genoscopy demand various types of pene- 
trating roentgen rays. This can be gov- 
erned by the electrical factors to a great 
extent, but an intelligent use of filtration 
will afford more protection in each in- 
stance. The figures in Table m1 show how, 
by varying the kilovoltage and filters to 
meet the existing conditions, more protec- 
tion to the operator can be obtained. Many 
roentgenoscopes have the filter, if they 
have any at all, in an almost inaccessible 
place, and hence once a filter is in position 
it is seldom changed. If arrangements could 
be made whereby the filtration might be 
easily changed, it would be of benefit to 


= | 
. 
} 
! 
~ 
| 
| 


80 Clyde A. Stevenson and Eugene T. Leddy 


vary the filter to obtain the longest ery- 
thema time in combination with the op- 
timal visibility of the tissue being exam- 
ined. 

Objections may be made that this in- 
crease in erythema time will lead to care- 
lessness, or that with changeable filters all 
filtration will be forgotten. However, if the 
operator remembers that he is dealing with 
something that can predispose to cancer of 
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inches and the tube current was kept con- 
stant at 3 ma. The arm was placed on the 
top of the “horizontal table” which was of 
} inch pine veneer. Each person kept his 
opinion secret during the test. After the ex- 
periment was over the results were tabu- 
lated and these are shown in Table vii 
with comments in the roentgenologists’ 
own words. 


It may be seen from Table vir that 80 


Tas_e VII 
DETERMINATION OF “IDEAL’’ TECHNIQUE 


Roentgenologist A | B Cc D E 
1. 80 kv., no filter Too bright Good Nodetail too | Fair Too bright 
bright 
2. 50 kv., no filter Not quite so | Not quite so | Better Good Good 
bright good as Num- 
ber 1 
3. 50 kv., 2 mm. Al Bone detail Fair Fair Good Good 
not so bright 
4. 70 kv., 1 mm. Al Too bright Fair Too bright Good, bright | Too bright 
5. $0 kv., 0.5 mm. Al | Bone dark Same as Num- | Good Good Good 
ber 2 
6. 80 kv., 2 mm. Al Almost like Not quite so | Too bright Too bright Too bright 
Number 1 good as Num- . 
ber 1 


Note: 3 ma. of tube current and a 16 inch tube-target-table-top distance were kept constant. 


his fingers, he will not likely forget the 
matter of filtration. 

Five members of the Section on Roent- 
genology of The Mayo Clinic were asked 
into a room equipped with a standard-type 
horizontal roentgenoscope that they might 
test some theoretical results. They were 
given twenty minutes to adapt their eyes 
to the darkness. One of us examined roent- 
genoscopically the fractured forearm of a 
cadaver, using technical factors unknown 
to those making the test. The men were 
then asked to write their opinion of the 
visibility and detail of the bony structure 
as brought out by various combinations of 
kilovoltage and filter. Throughout the test 
the tube-target-table-top distance was 16 


kv. with no aluminum filter was regarded 
as giving too bright a field. Fighty kilo- 
volts with 2 mm. of aluminum as filter was 
considered to give, in general, the same 
roentgenoscopic results as the former. 
Seventy kilovolts with 1 mm. of aluminum 
filter was also considered as giving too 
bright a field. Fifty kilovolts with varying 
filter provoked numerous comments, but 
all were in agreement that any of these 50 
kv. set-ups would be satisfactory for visual- 
ization of a fracture of the arm or leg. 

It would seem from the foregoing opin- 
ions that an optimal setting for roent- 
genoscopic reduction of a fracture of the 
forearm or leg would be about 55 kv. with 
2 mm. of aluminum as filter, and 3 ma. of 
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tube current, if both the visibility of the 
fracture and protection of the operator are 
considered the deciding factors. 

As has been shown in Table vi, the 
erythema time to the dorsum of the oper- 
ator’s fingers when they are placed on the 
table top is forty-seven and a half minutes 
when the following factors are used: 60 kv., 
6 ma. of tube current, 2 mm. of aluminum 
as filter, | inch pine veneer table top and a 
tube-target-table-top distance of 16 inches. 
With 3 ma. of tube current, the erythema 
time would be ninety-five minutes. 

Several other radiologists were asked 
what factors they used in roentgenoscopy 

(of all types). T he average kilovoltage em- 
ployed by them was about 80, and the 
majority of them used from 0.25 too.5 mm. 
of aluminum as a filter. They varied the 
milliamperage and not the kilovoltage with 
the part of the body being examined. From 
Table vi it may be seen that with 80 kv., 


0.§ mm. of aluminum filter, and 6 ma. of 


tube current, the erythema time is about 
ten and three-fourths minutes; with 3 ma. 
the time would be doubled. Our “ideal” 
technique of 55 kv., 2 mm. of aluminum as 
filter, 3 ma. of tube current, 16 inches tube- 
target-table-top distance, and a table top 
of } inch pine veneer, allows more than 
five times the amount of protection to the 
operator’s hands, even when they are in the 
direct field of radiation, and yet permits 
perfect visualization of the fracture. 

Before summarizing this paper it should 
be emphasized that no attempt has been 
made to present something new to the ex- 
pert radiologist, but rather to investigate 
the problem from the standpoint of pro- 
tecting physicians who are doing roent- 
genoscopic reduction of fractures. Many 
practicing physicians, interns, and resi- 
dents who use a roentgenoscope are not 
aware of the actual dangers of overexpo- 
sure and have little knowledge of the actual 
physical and electrical factors they employ. 
It should be repeated that the factors used 
in our experiments will most likely vary 
from those used in other roentgenoscopic 
techniques, but they represent what is be- 
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lieved to be a fair average. These values 
may be used in estimating the doses re- 
ceived by others. The figures in this paper 
cannot be used as absolute unless the work- 
ing conditions of others are identical to 
those in this work. 


SUMMARY 


With 80 kv. and 6 ma. of tube current, 
with 16 inches between the tube-target 
and the table, and with a } inch pine veneer 
table top (conditions closely approaching 
those in actual practice), it was found that 
the erythema time to the dorsum of the 
operator’s fingers on the table top in the 
center of the field of radiation during re- 
duction of a fracture with the aid of a 
roentgenoscope is seven minutes and forty- 
five seconds without any filter, fifteen 
minutes and thirty-seven seconds with 1 
mm. of aluminum as a filter, and twenty- 
four minutes with 2 mm. of aluminum as 
filter. 

The erythema time increases as the 
fingers are withdrawn from the center of 
the field of radiation. 

There is no marked difference in the pro- 
tective value of any of the samples of actual 
table tops examined. If one considers that 
the doses of radiation received in roent- 
genoscopy are cumulative, then the thicker 
table tops are a distinct help in protecting 
the operator’s hands. Aside from thickness, 
the construction and materials used in the 
table top do not seem to be of any great 
importance, providing they contain no 
metal. 

A table top between the roentgen tube 
and the fracture area is of definite pro- 
tective value. 

In comparison with the radiation re- 
ceived on the dorsum of the fingers, the 
thumb is well protected by the thickness 
of the limb which is fractured. 

A suggestion has been made of those 
factors which will give the best visibility 
and at the same time the best protection. 

There are in the literature no specific 
warnings or recommendations in regard to 
roentgenoscopic reduction of fractures. 
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CONCLUSIONS AND RECOMMENDATIONS 


It cannot be emphasized enough that 
roentgenoscopic reduction of fractures of 
the extremities is a very dangerous pro- 
cedure. The busy or careless roentgenos- 
copist may, in the course of a single re- 
duction of a fracture, receive a severe in- 
jury to the dorsum of his fingers. He may 
also receive radiation below an actual 
erythema in quantity, which later, by 
cumulation, may give rise to injury of the 
skin. The patient at the same time may 
receive an erythema dose (or even an ex- 
cessive dose) which may be masked by the 
pain of the fracture and which may not be 
detected because of inflammation following 
fracture, especially since the limb may be 
enclosed in a cast. 

This study emphasizes the importance 
of speed of examination, short activation 
of the tube, keeping the fingers outside the 
central beam of rays, and of using the pro- 
tection afforded by the thickness of the 
extremity being examined, factors which 
make for safety in all roentgenoscopic pro- 
cedures. 

The standardized technique used in this 
study may be used as a basis for calculating 
doses actually received when the roent- 
genoscopic technique is different. 

It is recommended especially that the 
hands of the operator be kept out of the 
field when the roentgen tube is activated, 
particularly if lead-rubber gloves are not 
worn, and reduction of fractures under the 
roentgenoscope is strongly condemned un- 
less the operator carefully measures the 
doses he receives, or unless he is under the 
direct supervision of an experienced radi- 
ologist, or unless he uses a// recommended 
protective devices. 

A technique consisting of 55 kv., 3 ma. 
of tube current, 2 mm. of aluminum as 
filter, 16 inches tube-target-table-top dis- 
tance, and a table of } inch pine veneer 
may not be ideal but, with modifications 
according to clinical expediency, may be 
worthy of trial. 
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It is suggested that roentgenoscopic ap- 
paratus have readily changeable filters, and 
mechanical manipulation of fractures, as 
suggested by Hawley, in place of manual 
reduction is well worth consideration. 

Since the effects of roentgen irradiation 
are cumulative and evidence of injury may 
develop late, it is recommended that each 
operator keep a permanent record of the 
radiation he has received on his hands from 
all roentgenologic examinations. As an ad- 
ditional safety factor, the operator should 
calculate his maximal possible exposure 
and consider that he has received this dose 
even though additional protective factors 
may have been employed. 

It is suggested that the various com- 
mittees on roentgen-ray protection make 
their recommendations from a clinical as 
well as physical point of view, which they 
have not done to date. 
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A DOSAGE SYSTEM FOR RADIUM THERAPY 
PRELIMINARY REPORT 


By BURCHARD E. WRIGHT, M.D. 
Feanes Hospital 


PHILADELPHIA, PENNSYLVANIA 


HE following investigations were 

prompted by a desire to be able to ex- 
press the amount of radiation received by 
a tumor or a tissue as a fraction or per- 
centage of the amount of radiation given 
off from a radioactive source. 

The term intensity is used to express 
density or concentration of the rays at a 
point .in the field of radiation; the- term 
dose refers to milligram-hours at the source 
or milligram-hours per square centimeter 
on a skin surface. Milligram-hours gives a 
more convenient figure for the present pur- 
pose than millicuries-destroyed. 

In Figure 1, suppose the dose at the 
point source P is 10,000 mg-hr. A certain 
fraction of the radiation, perhaps 0.01 per 
cent, reaches the tumor 7. In other words, 
the tumor receives the full effect of 0.0001 X 
10,000, or 1 mg-hr. As long as the tumor 
receives the full effect of 1 mg-hr., it makes 
no difference to the tissue from what dis- 
tance the radiation comes nor indeed 
whether the radiation originates inside or 
outside the tumor. Obviously, the enor- 
mous reduction in intensity is the effect of 
distance and filtration. A simple formula 
is sought which will express the fraction of 
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radiation transmitted through any thick- 
ness of filter to any distance. 

The effect of distance alone can be cal- 
culated with greater theoretical than prac- 
tical precision and the results of the cal- 
culations require no experimental verifi- 
cation. 


A point source gives off radiation equally 
in all directions. Imagine a sphere of radius 
r drawn about a point source of radiation 
R, as in Figure 2. The surface area of the 
sphere is 477? and all the radiation coming 
from the source R passes through the sur- 
face. If the dose at R is 10,000 mg-hr., the 
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dose on the surface of the sphere is also 
10,000 mg-hr., but the surface contains 
4mr? sq. cm. Therefore, the dose on each 
square centimeter is R/4zr? or 795/r? mg- 
hr. If r is 10 cm. the dose on the surface is 
7.95 mg-hr. per sq. cm. In other words, in 
this particular case every square centimeter 
receives the full effect of 7.95 mg-hr. If the 
square centimeter is a square centimeter 
of tissue (a skin surface, for instance) it 
will make no difference to that square 
centimeter of skin from what distance or 
direction the rays come so long as it re- 
ceives the full effect of 7.95 mg-hr. Thus, 
the dose of radiation reaching a surface 
from a point source can be expressed by 
a simple relation 
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12.566r2 


where D is the dose received in milligram- 
hours per square centimeter, R the dose at 
the source in milligram-hours and r the dis- 
tance in centimeters. 

Still ignoring the filtration or assuming 
it to be constant, suppose the radiation re- 
quired to produce an erythema has been 
found from observation to be 7.95 mg-hr. 
per sq. cm., then the dose required at the 
source at any distance is found from the 
formula R=D12.57r?. If D is 7.95, then 
R=(7.95)(12.57)r?=100r?. The value for r 
is of course selected according to the depth 
intensity or depth dose desired. 

The effect of filtration alone cannot be 
calculated with theoretical accuracy and 
any formula to express the percentage or 
fraction of radiation transmitted through a 
filter must be developed from experi- 
mental data. 

The intensity of a monochromatic beam 
of radiation passing through a filter is ex- 
pressed by the familiar equation 

where J is the transmitted intensity, 7, the 
original intensity, w the coefficient of ab- 
sorption and x the thickness of the filter. 
Calling the initial intensity 100 per cent 
and putting 


(1) 


we have 


~ 


where y is the fraction of the radiation 
transmitted. Since gamma rays vary in 
wave length this formula as it stands can- 
not be used. Experimental determinations 
of y for various thickness of filter indicate 
that the absorption formula for radium 
rays has the general form 


y=cr™ 


where c, & and » are constants depending 
on the character of the filter. The problem 
now is to determine the value of these con- 


stants. 
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Table 1 shows the intensity of radiation 
transmitted through various thicknesses 
of lead, the intensity expressed both as per- 
centage (J) and asa fraction (y) of the 
original intensity. The source used con- 
sisted of bare glass tubes of radon and may 
be considered a point source. The values 
are not corrected for scattering. 


x I y | 
mm. Pb per cent fraction —log » 
0.43 3-67 0.0367 1.435 
0.86 2.75 0.0275 | 1.56 
1.074 2.645 0.02645 | 1.578 
2.157 3.243 0.0222 1.653 
3.2 1.99 (0.0199 1.701 
6.74 1.44 0.0144 1.842 
10.2 0.01165 1.934 
13.7 0.00935 | 2.03 
17.28 0.00779 2.108 
20.8 0.00654 | 2.184 
24.33 0.00553 | 2.257 
28.64 | 0.00456 | 2.341 


Let us observe the effects of plotting 
values of x and y in various ways using y 
as ordinate and x as abscissa. Plots on plain 
graph paper or on semi-logarithmic paper 
give smooth curves which drop rapidly 
from y=1 and then gradually approach 
zero. However, if the values are plotted on 
logarithmic paper the curve is S-shaped as 
in Figure 3 (4B). The first part of the 
curve, i.e., in the left upper quadrant, is evi- 
dently due to gamma rays plus beta rays, 
while the remainder of the curve is due to 
gamma rays alone. The continuation back- 
ward of that part of the curve due to 
gamma rays alone would obviously go 
along the dotted line C, eventually reach- 
ing some definite value of y where v=o 
(when x =o, y=c). We now wish to find the 
value of c. If x is plotted with —log y on 
logarithmic paper (D) the curve is flattened 
out so that one can almost guess the value 
of —log y as x approaches zero. It can be 
calculated with some degree of accuracy, 
however, and is found to be 1.427 which 
makes ¢=0.0374, or 3.74 per cent. 

This value 3.74 evidently represents the 
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percentage of gamma rays in the radiation 
from a bare glass tube of radon. Calling 
this intensity 100 per cent for gamma rays, 
we then form a table in which y/o.0374 or 
y’ is the fraction of gamma rays trans- 
mitted (Table 11). 

Now if the values of x and —log y’ are 
plotted on logarithmic paper a straight 
line is obtained (F, Fig. 3). Using all the 
points to find the formula for this line 


log(—log y’) =log k+n log x 


—0.883=5 log k+6.131 
— 3.285 =5 log k+1.640 n 


2.402 = 
nN =0.53485 


4.491 


— 3.285 =5 log k+0.887 
log k= —0.8344=9.1656—I10 
k=0.14652 


logioy’ =0.1 465 2x79 .58485 
y’ = 0.337 20.536 ( 


to 


) 


This represents the fraction of gamma 
rays transmitted through any thickness of 
lead (in millimeters) and to find the trans- 
mitted intensity in percentage the result 
is simply multiplied by too. If it is desired 


TABLE II 


] 
—log y’ 

0.86 oO: 735 0.134 
2.357 0.594 0.227 
6.74 | 0.385 0.415 
10.25 | 0.3115 0.507 
20.80 0.175 0.757 
28.64 ©.122 0.914 


to find the intensity of total radiation 
transmitted y/0.0374 is substituted for y’ 
whence 

y (3) 


By combining (2) or (3) with the dis- 
tance formula we can find the amount or 
intensity of radiation reaching a surface at 
any distance from a point source of radon 
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and through any thickness of lead. For 
gamma radiation alone 


y’ 20.535 


72, $7r? 
0.07958 387205 


or for total radiation 


0.00298 Re~? 38720.5% 
v= 


the result being expressed as milligram- 
hours per square centimeter. Since y’ may 
be considered the erythema dose and 
values of x and r are selected according to 
the quality of radiation and depth in- 
tensity desired the quantity to be found 
is usually the amount of radiation required 
at the source. 


The purpose of this preliminary report 
is to present a method rather than a 
strictly correct result. For this reason 
many factors have been left out of con- 
sideration. The value 3.74, for instance, 
depends on the wall thickness of the glass 
tubing employed. The average value is 
probably somewhere between 3.5 and 5.5. 
The measurements given above are not 
corrected for scattering. The lead em- 
ployed is probably not chemically pure. 
More accurate measurements are now 


January, 1937 


being made with other metals (Au, Pt, Ta, 
Cu, Al, etc.). Perhaps some definite rela- 
tion can be found between the density or 
atomic number of the heavy metals and 
their rate of absorption so that a separate 
formula will not be necessary for each 
metal. 


SUMMARY 


A method is presented whereby the dose 
of radon received by a surface from a point 
source can be calculated as a definite frac- 
tion or percentage of the total amount of 
radiation given off at the source. The dose 
is expressed as milligram-hours per square 
centimeter. A type formula is presented 
which gives the dose of gamma rays falling 
on a square centimeter of surface at any 
distance from a point source and through 
any thickness of lead, 


, 0.079 
y= 


where R is the dose of radiation at the 
source in milligram-hours, x the thickness 
of lead in millimeters, 7 the distance in 
centimeters, and y’ the milligram-hours 
per square centimeter. 

To determine the average intensity over 
a surface from a point source or at a point 
from a non-point source, the formula can 
be integrated. This will be discussed more 
fully in a later publication. 
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LOST AND FOUND RADIUM* 


By ROBERT B. TAFT, M.D., B.S., M.A., F.A.C.R. 


CHARLESTON, SOUTH CAROLINA 


VERYONE who uses radium element 
in any form is faced with the possi- 
bility of loss, which loss is of much more 
concern than the loss of a similarly valuable 
particle of other precious material, as the 
radium has the potentiality of terrible 
damage to any uninformed person who 
may come in contact with it. 

As radium, when used for medical pur- 
poses, is invariably associated with con- 
taminated dressings, it is only reasonable 
that this material is rapidly removed from 
its place of use, to be thrown out with the 
trash and often incinerated. 

The purpose of this paper, aside from 
being a collection of serious or ludicrous 
instances (depending on the point of view), 
is to show that radium has been lost in 
many instances and that the chance of re- 
covery is extremely high. The fact that so 
many diversified kinds of apparatus were 
used in the many hunts tends to show that 
if some ingenuity is used and a careful 
analysis is made of the situation, prac- 
tically anyone who is familiar with the 
properties of radium has an excellent 
chance of locating it. 

My first experience with misplaced ra- 
dium came in 1933 when I had used 75 mg. 
in tubes and needles in the treatment of 
a superficial malignancy of the hand. 
Through some mistake, my technician be- 
lieved that I had replaced the radium in 
the safe, while I believed that she had done 
so. On the following morning the loss was 
discovered and I at once remembered that 
the patient had brought his two small chil- 
dren into my office, both of whom had 
shown much curiosity in the radium. My 
unhappy conclusion was that the children 
had liked the appearance of the containers 
and carried them along for toys. As the 
patient lived out of the city and out of 
access by telephone, the matter seemed 


grave. Fortunately the trash for the pre- 
vious day had not left the premises and a 
small electroscope with spark coil charger! ? 
was rushed out into the back yard. Within 
fifteen minutes the radium was back in the 


Fic. 1. Simple electroscope with spark coil 
charger. 


safe, but it had been a long fifteen minutes 
and we had learned a lesson. 

Some time after that I arranged the elec- 
troscope in a container with the charger, 
which made a fairly compact and reliable 
little instrument.® 

In the winter of 1935, I received a frantic 
telephone call from Monroe, North Caro- 
lina, to come and search for two 12.5 mg. 
needles that had been used about three 
weeks before, and from all information 
been replaced in the safe. Two reliable 
nurses had seen it put in the safe but it was 
no longer there. I delayed my departure 
long enough to build four more electro- 
scopes and put them in a carrying case 
large enough to hold other materials, 


* Read at the Thirty-sixth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 24-27, 1935. 
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Fic. 2. Radium detector incorporating 
electroscope and charger. 


though I did not have time to mount the 
charging devices with them. I arrived in 
Monroe about dark and after removing the 
remaining radium checked the safe, all 
rooms, halls and drain traps, as far out as 
the place where the trash was deposited, 
and found no trace of the radium. The 
municipal dump seemed the next place, so 
dawn found me there. The weather was 
cold, with puddles of water frozen and 
many parts of the dump afire. With the 
cooperation of the city manager, we deter- 
mined that the last three weeks’ refuse was 
probably confined to an area about 40X 
200 feet. We arranged to griddle this area 
with the electroscopes, placing one every 
8 feet on a cross line, allowing them to re- 
main five minutes, then moving the line 
forward about 6 feet and repeating. The 
alignment was greatly facilitated by lines 
of cord with chrome yellow flags tied at the 
required points. The work was slow and 
difficult, as we were working down the side 
of an embankment and through many 
areas of fire or water, scrap iron and 
brambles. Despite the fact that many of 
the instruments were often covered with 
ashes and dew, they all functioned well. 
Many times they were put in tin cans to 
protect them. At about noon two of the 
instruments showed some drop of the leaf. 
These were removed to test for natural 
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leak and other instruments substituted for 
them. When the second set showed a fall, 
we began to get interested. All of the in- 
struments were bunched around but no 
definite localization could be made, which 
proved that the radium was buried some 
distance below the surface. With the aid 
of colored boys who brought shovels and 
cardboard boxes, the material consisting 
mostly of cinders and leaves was taken out 
and removed a distance of about 50 feet, 
my assistant checking the boxes on their 
arrival, while I checked the bottom of the 
hole. After several cubic feet had been 
removed, we got two boxes in succession 
which gave strong indications and the hole 
went “dead.” By dividing the contents of 
the boxes, it was a simple matter to isolate 
the needles. 

Within one week after this experience, 
I was called to a city in a neighboring state 
on a similar mission. In this case the 
amount of radium lost was not definitely 
known, and the time at which it was last 
used was not determined, as no hospital 
chart could be found and the estimated 
dates varied from seven to three months 
previously. During that time the portion 
of the hospital in which the radium had 
been used had been rebuilt, all of the city 
dumps had been flooded by the adjacent 
river and much of the refuse scattered. 
After one day of work the search was aban- 


Fic. 3. “Field kit’ which was hurriedly constructed 
to carry eight electroscopes and necessary equip- 
ment. 
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doned. This is an excellent example of the 
use of radium by those who have no re- 
spect for it. 

Knowing that the loss and recovery of 
radium, although invariably news, is not 
uncommon, I have collected the following 
incidences from personal communications 
with my colleagues: 


Dr. Curtis F. Burnam—Amount of radium lost 
or the date of the loss is unknown. One tube 
misplaced on hospital dressing. Tube recover- 
ed from city dump with electroscope. 

Dr. Albert Soiland—75 mg. of radium lost, 
date unknown. Patient slipped away from 
nurse and deposited radium, concealed in 
waste paper, behind soil pipes in toilet. 
Radium located by means of electroscope. 

~ 2 or 3 mg. radium tubes lost, date unknown. 
Radium discarded on adhesive dressing. Re- 
covered quite by accident in a waste recep- 
tacle in the basement of the building. 

Mr. J. L. Weatherwax—so mg. radium appli- 
cator lost in 1930. Recovered by electroscope 
immediately in ashpile which had gone 
through incinerator. 

-1O mg. radium needle recovered in a like 
manner in 1931. 

—200 mg. applicator lost in 1932. Recovered 

from dump by means of electroscope. 
-40 mg. applicator lost in 1935. Radium had 
gone into the hopper, was recovered in last 
trap of drain in basement, just before going 
into sewer (Geiger counter). 
—10 mg. needle lost in 1935. Radium located 
on floor of hospital by Geiger counter. 

—8 or Io mg. needles lost, date unknown. Elec- 
troscope located radiation but could not get 

- definite source, as radium had been crushed 
and broken. 

—10 mg. radium needle lost, date unknown. 
Radium had been lost six months. Never lo- 
cated. 

— 50 mg. applicator, lost 1932. Located within 
hospital by electroscope. 

Dr. G. E. Pfahler—1oo mg. radium lost about 
1931. Located on city dump, after much 
searching. 

Dr. Otto Glasser—6oo me. (radium emanation 
bulb) lost in 1922. Traced and found that it 
had been discarded with bandages and prob- 
ably gone through furnace. No portable elec- 
troscope available, so had two colored boys 
bring ashes on shovels close to the standard 
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Fic. 4. A typical view of municipal dump, Monroe, 
North Carolina, showing character of the material 
in which the work was done. 


electroscope. When the fiftieth shovel was 

brought forth, the unharmed tube was pulled 

out, much to the boys’ surprise. 

Radium salt lost in 1923. Went to furnace 

and in examining the ashes found that the 

tubes must have been destroyed, as the 

radioactive substance was scattered. Lo- 

cated by means of an electroscope. 

‘Radium tubes lost in 1924. Located un- 

harmed in ashes from furnace (electroscope). 

—1o needles containing radium salt lost in 
1927. Patient walked out of office with 
needles in bandage. Radium located the next 
morning scattered on floor and staircase of 
hospital (electroscope). 

—s5 mg. radium needle lost in 1934. Located 
with Victoreen r-meter. 

—Radium emanation tube lost in 1935. Lo- 
cated with the Victoreen proteximeter. 


About 1932 a loss of about 35 mg. of 
radium was sustained in Chattanooga, Ten- 
nessee, and never recovered, with a similar 
occurrence with 5 mg. about 1929. In both 
instances, the radium was probably thrown 
on the city dump. Methods of search, if 
any, are now not known. 

Mr. F. L. Curtiss of the Bureau of Stand- 
ards has designed a very ingenious instru- 
ment on the vacuum tube principle for the 
purpose of locating radium.‘ While the 
stated sensitivity is rather low, this difh- 
culty is well compensated for by the com- 
plete portability of the machine and the 
fact that an immediate reading is given by 
a microammeter, instead of the customary 
method of waiting a period of minutes for 
an effect to be observed. The Bureau of 
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Standards reports that this instrument was 
successful in locating 25 mg. of radium 
which had been on a city dump for three 
days. The recovery was accomplished in 
less than twenty minutes. This occurred in 
September, 1934. 

A somewhat similar instrument has been 
designed by the British National Physical 
Laboratory.’ It is said to work on the 
principle of amplification, by means of a 
neon lamp. 

A rather amusing example of the ridicu- 
lous statements of the popular press oc- 
curred when the Radio Guide stated that a 
young operator of Station WSM_ found 
$3,000 worth of radium, with an instru- 
ment made of some sulphur and a bread 
pan. This interested me and I communi- 
cated with the operator, only to find out 
that he, Mr. A. E. Omberg, Physicist for 
Vanderbilt University, had very cleverly 
used a Victoreen r-meter connected to a 
large ionization chamber. He subsequently 
published an account of this.® 

An insurance company that handles this 

risk has given me the following: 
Losses as a result of fire aré probably the least 
hazardous from the viewpoint of total losses, 
because, as we understand it, radium is more or 
less indestructible. Under extreme circum- 
stances it may become slightly contaminated 
and/or fused with débris, but can be reclaimed 
without any serious consequences. Sometime 
ago we were informed of an incident where, 
through carelessness, a substantial quantity of 
radium reached a hospital incinerator but was 
subsequently all recovered from the ashes. In 
another similar occurrence, but before the 
search had started, the cinders were sold to a 
contractor and finally traced to having been 
used as a base under a new cement walk. The 
radium was actually located there with the as- 
sistance of a highly scientific detector but the 
cost of retrieving the same, including the ex- 
pense already incurred to trace the radium to 
this point, would have exceeded the value of 
the radium. 

The theft hazard is undoubtedly always prev- 
alent, although we have no knowledge of any 
radium robberies. There have been losses in the 
mail, we having sustained one amounting to 
approximately $1000.00, fortunately at a time 
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when radium was only valued at $20.00 per 
milligram. 


There are two instances in which radium 
was probably flushed through the sewage 
system, one in Chattanooga and one in 
Savannah; in both instances 50 mg. of 
radium was lost. As both of these cities are 
located on a river, the radium probably 
reached the ocean where most treasures 
have been lost throughout history and 
where they will probably remain until 
better methods of salvage are devised. 

The most spectacular radium recovery 
of all time occurred in Sioux Falls, South 
Dakota, on August 28, 1935. Having 
checked the newspaper account by a per- 
sonal communication from Dr. J. W. 
Buchta and found it correct, I quote as 
follows: 


An amazing detective story relating how two 
university sleuths went searching for a tiny 
radium capsule and recovered it from the 
stomach of a pig was revealed here today. 

The impromptu detectives were Dr. J. W. 
Buchta, of the physics department and Dr. 
H. H. Barber, of the chemistry department, 
both of the University of Minnesota. The scene 
of their spectacular discovery was Sioux Falls, 

The radium, valued at $3000.00, was con- 
tained in a tiny capsule three quarters of an 
inch long and barely one-sixteenth of an inch 
in diameter. It was used by physicians at the 
Moe Hospital in Sioux Falls for treatment of 
cancer. A nurse unknowingly discarded a piece 
of adhesive tape to which the capsule clung. 

Hospital authorities, when they discovered 
the capsule gone, easily learned how it had be- 
come lost. From there they could go no farther, 
so they called Dr. Barber and Dr. Buchta. 

The “sleuths” went immediately to Sioux 
Falls. Their equipment consisted of an ash can 
in which was built an upright rod. A gold leaf 
was suspended from the bottom of the rod. 
Electricity in the rod made the leaf stand out 
at right angles. The presence of radium would 
overcome the electric power and flatten the leaf 
against the rod. 

Like true detectives, the two professors 
started at the beginning and learned that rub- 
bish from Moe hospital was taken to a pig 
farm operated by F. L. Tibbles. 
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At the farm they set up their instrument. 
There was no quiver from the leaf, so they 
moved around over various rubbish piles. Su- 
denly the leaf shook and flattened against the 
rod. Radium, the detectives knew, was nearby. 

A moment later, however, without the in- 
strument having been moved the leaf showed 
no reaction. This puzzled the sleuths until one 
of them observed that a herd of swine had been 
walking past. Then Tribbles, who had been 
watching the entire proceeding with his tongue 
in his cheek, took an interest. He divided his 
500 pigs into five groups and the test was re- 
peated near each group. One of them caused 
the leaf to flutter. Again they divided the pigs 
into groups and by constant elimination one 
solitary porker, when held near the instrument, 
caused the reaction. The professors concluded 
they had found their pig. 

A butcher was called. 
radium was recovered. 


A moment later the 


A count of the above instances shows 
that radium has been lost on twenty-three 
occasions (total amount lost 1,488 mg.) 
with complete recovery of the radium un- 
injured, while in eight other losses (total 
232 mg.) recovery was not effected. 

Appreciation is expressed to those who kindly sup- 
plied information on their personal experiences. 
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DISCUSSION 


Dr. J. H. Vastine, Philadelphia. Dr. Taft’s 
paper has been most interesting. His ingenious 
devices are familiar to all of you, and, as you 
know, have been most helpful in various fields 
of radiology. One cannot appreciate the im- 
portance of the convenient portable electro- 
scope, as designed by him, for the detection of 
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lost radium until one experiences the loss of 
some of this valuable element. 

There were 100 mg. of radium lost from Dr. 
Pfahler’s office several years ago, and this was 
eventually found by means of an electroscope. 
It was found 2 feet beneath the surface of the 
city dump, which covers a Io acre field. 

While discussing the means of finding ra- 
dium, it might also be well to mention briefly 
measures to prevent its loss, and I will there- 
fore briefly discuss such measures taken in Dr. 
Pfahler’s office. The radium is checked every 
night by two people who sign for it, thus mak- 
ing them responsible. All dressings for each day 
are kept in a bag which is dated. The bags, 
which are put in a sanitary can, are kept for six 
weeks which gives one the opportunity of 
checking the dressings in case any radium is 
missing. The only radium loss occurred as a re- 
sult of a group of circumstances including an 
unusually busy day, a rushed nurse, miscount- 
ing the radium, combined with a new maid giv- 
ing the dressings to the trash collector rather 
than storing it in the basement. 

As an additional precaution against perma- 
nent loss, an electroscope built for us by Dr. 
Taft is kept in the radium preparation room 
so that in case radium is misplaced, an im- 
mediate search can be instituted. 


Mr. J. L. WeatrHEerwax, Philadelphia. Dr. 
Taft’s collection of data of lost and found ra- 
dium was interesting and enjoyable. I brought 
along a Geiger counter with the idea of demon- 
strating to you how it detects radium. This was 
developed by Dr. Gordon L. Locher, associate 
of Dr. Swann, of the Bartol Foundation of the 
Franklin Institute. It is the same instrument 
that has been used to measure cosmic rays. Dr. 
Swann and Dr. Locher have both engaged i in 
this work in balloon ascensions. 

(Demonstrating) We have here the Geiger 
counter and also, back of it, an amplification 
system. This counter registers the clicks we get 
by the radium or cosmic rays. Cosmic rays will 
produce ten to twenty clicks per minute with- 
out any radium being present. I have here 2.5 
mc. of radium emanation, or radon, which 
makes an impression on the Geiger counter at 
quite a distance away. I have an old emanation 
tube which we have discarded, and which also 
activates the counter. For all practical pur- 
poses, the life of this emanation tube is spent. 
I have here, too, an old dollar watch, not run- 
ning, and I think you can get the detection of 
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this small amount of radioactivity from the face 
of the watch. This Geiger counter can be used 
for detecting weak radiation intensities and 
there is a possible field for such an instrument 
in detecting the stray radiation around the 
laboratory. We have our radium emanation 
plant on the first floor of our Laboratory Build- 
ing, and some radiation can be detected on the 
third floor. This counter is surrounded by lead 
which makes it directional. I have used this in- 
strument twice to locate radium. In most cases, 
in locating radium, I have used the electroscope 
because the counter was not available. Dr. 
Locher designed this in March, 1934. He wanted 
to detect a very small amount of radium that 
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had accidentally been lost, and so built this 
instrument at that time. Some of you may have 
read a few months ago that an instrument like 
this had been developed in England, and claims 
were made that this was the first instrument of 


of its kind. 


Dr. Orro Giasser, Cleveland, Ohio. I would 
like to point out that the counter which we 
demonstrated downstairs in the scientific ex- 
hibit was built five years ago and since that 
time one of its uses has been the detection of 
radium. We presented it before the American 
Society for the Advancement of Science at its 
meeting in Cleveland in 1930. 
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A COMPARISON OF PARAFFIN AND WATER 
PHANTOMS FOR ROENTGEN-RAY 
DEPTH DOSE MEASUREMENTS 
By EDITH H. QUIMBY, M.A., and A. N. ARNESON, M.D. 


Department of Biophysics, Memorial Hospital 
NEW YORK CITY 


N ORDER to study the distribution of 

radiation within the body, it is necessary 
to use some sort of organic material as a 
“phantom” within which the ionization 
chamber (or other measuring device) can 
be placed. The most generally accepted 
measurements of this sort have been made 
in water, and it has been shown that depth 
doses actually obtained in the human body 
agree with those made in a water phan- 
tom.! 

‘rom time to time the statement appears 
in the literature that paraffin is a satis- 
factory substitute for water. It is certainly 
easier to work with. But its density is 
about 0.9 and its absorption coefficient 
definitely less than that of water.? It has 
been noted that published depth doses ob- 
tained with parafiin phantoms are higher 
than those obtained with water phan- 
toms.*-* It therefore seems important to 
make a comparison of the two under the 
same experimental conditions. 

‘he roentgen rays used in this work were 
generated at 200 kv. (peak), with me- 
chanical rectification, and filtered by 0.5 
mm. copper and 2.5 mm. aluminum; the 
half-value layer was 0.8 mm. copper. The 
same spherical celluloid ionization: cham- 
ber was used as in the work with the human 
cadaver;! it has a wall thickness of I mm., 
and a volume of 1.54 c.c. It is mounted on 
a slender brass stem, is water-tight, and 
needs no extra shield for use in the water 
phantom. Ionization measurements were 
made with the Failla vacuum tube ap- 
paratus. 

The water phantom is a cylindrical alu- 
minum tank, 37 cm. in diameter and 32 cm. 
deep. At no time is the ionization chamber 
less than 15 cm. from the sides and bottom 
of the phantom (either for water or par- 


afin). The paraffin phantom is made of a 
pile of circular blocks of high melting point 
paraffin (density 0.88), 30 cm. in diameter 
and 3.1 cm. thick. In two of these, de- 
pressions are cut so as to fit tightly about 
half of the ionization chamber and its stem, 
the chamber lying at the center of the 
circle. With one of these above and one 
below the chamber, it is completely en- 
closed, with practically no air space about 
either chamber or stem. These two blocks 
can be placed anywhere in the pile, or, for 
surface measurements, the upper one can 
be removed. 

With a target-surface distance of 70 cm., 


‘depth dose measurements were made in the 


paraffin phantom for fields of 50, 100, and 
400 sq. cm., the surface position being with 
the chamber half buried in paraffin. Water 
was then substituted, and measurements 
made for the same fields, the surface posi- 
tion being with the chamber half sub- 
merged. A typical set of results is given in 
Figure 1. The upper pairs of curves give 
the actual readings of the measuring in- 
strument, the lower, these values reduced 
to percentage depth doses. 

In the curves representing the actual 
readings, all values for paraffin are higher 
than the corresponding ones for water. The 
difference of about 4 per cent at the surface 
represents an actual difference in back- 
scattering. The difference at the depths 
would be expected to be due to the com- 
bined effect of differences in back-scatter- 
ing and in absorption. With increasing 
depth, the difference between the two sets 
of results becomes more marked, so that 
at the depth of 5 cm. the paraffin gives 
depth doses about 9 per cent higher than 
the water, and at 10 cm., about 29 per cent 
higher. It is interesting to observe that 
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Tasie | 
A COMPARISON OF RADIATION DELIVERED IN WATER AND PARAFFIN PHANTOMS 
I IV VI vil Vill Ix x XI 
> 
Depth Vol Inverse |Distance| Abs. Paes Scatter- Percent- Ratio Percent- Ratio 
cpt Square | Factor | Factor ing _ Paraffin age Paraffin 
Cm. 5 tion I Scatter- Depth 
Tp X bm ing ater | Dose 
400 sq. cm.—Water 
3.12 | 100 2.23 1.00 2.0 0.89 2 1.06 100 1.00 
2 2.g0 93.0 2.10 0.685 1.44 1.46 50 1.02 93 1.02 
5 2.30 87.0 1.94 0.389 | 0.7 1.54 67 1.01 75 1.10 
7 1.87 82.6 1.84 0.267 | 0.49 1.38 74 1.01 60 1.13 
10 76.5 1.71 O.1S1 | 0.26 1.01 80 1.02 41 1.29 
12 0.92 72.8 1.62 0.103 | 0.17 0.75 82 1.02 30 1.43 
400 sq. cm.—Paraffin 
° 3.25 2.23 1.00 2.23 1.02 31 100 
2 3.08 2.10 1.50 1.58 95 
5 2.63 1.94 0.432 | 0.84 1.79 68 81 
7 2.95 1.84 0.309 | 0.57 1.68 75 68 
10 1.72 1.71 0.186} 0.32 1.40 82 53 
12 1.40 1.62 0.134} 0.22 1.18 84 43 
100 sq. cm.—Water 
2.69 2.07 1.00 2.07 23.2] 1.06 100 1.00 
2 2.39 1.96 0.685 1.34 1.05 44 1.02 89 1.03 
5 1.77 1.80 0.389 | 0.70 1.07 59 1.01 66 1.08 
7 1.37 1.71 0.267 | 0.46 66 1.01 1.14 
10 0.83 1.58 0.151 0.24 0.59 71 1.02 31 1.29 
12 0.55 1.51 0.103 | 0.15 0.40 73 1.03 21 1.48 
100 sq. cm.—Paraffin 
° 2.75 2.07 1.00 2.07 0.68 24.7 100 
2 2.51 1.96 0.715 1.40 1.11 45 g2 
5 1.95 1.80 0.432 | 0.7 1.17 60 71 
7 1.58 1.71 0.309] 0.53 1.05 67 58 
10 1.10 1.58 0.186} 0.29 0.81 73 40 
12 0.85 1.$1 0.134 | 0.20 0.65 76 31 
50 sq. cm.—Water 
2.33 I .go 1.00 I.ge 0.43 18.4 1.15 100 1.00 
2 2.03 1.80 0.685 0.80 39-5 1.04 87 1.04 
5 1.49 1.65 0.389 | 0.64 0.85 57 1.02 64 1.09 
7 1.12 1.57 0.267 | 0.42 0.70 63 1.02 48 1.16 
10 0.65 1.46 0.151 | 0.22 0.43 66 1.04 28 1.30 
50 sq. cm.—Paraffin 
2.41 I.go 1.00 1.go 0.51 21.2 100 
2 2.19 1.80 0.715 1.29 41 gI 
5 1.68 1.65 0.432 | 0.7! 0.97 58 70 
7 1.34 1.57 0.309 | 0.48 0.86 64 56 
10 0.88 1.46 0.186 | 0.2 0.61 69 37 
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these differences are practically the same 
for the three fields studied. 

It is evident from these data that meas- 
urements made in a paraffin phantom can- 
not be applied to depth doses within the 
human body unless a correction is applied. 
A correction factor can be empirically de- 
termined from the data, to be applied to 
measurements in a paraffin phantom, for 
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sented in Table 1. 7; (column 11) denotes 
the total radiation intensity as measured 
by the ionization chamber. It is here tabu- 
lated in terms of volts read on the meter of 
the measuring instrument, with the phan- 
tom in place. (The values used are taken 
from smooth curves drawn through the 
experimental points.) Column 11 gives the 
factor for decrease in intensity due to 1n- 
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Fic. 1. Roentgen-ray depth dose measurements in paraffin and water phantoms. Upper series of curves give 
actual readings on ionization measuring instrument; lower series give percentage depth doses calculated 


_ from values of upper curves. 


radiation of the quality here used, and at 70 
cm. distance. Without a detailed investiga- 
tion of the origin of this correction factor, 
it is impossible to state whether it may be 
more widely used. 

The method of analysis of data of this 
type developed by Thoraeus,’ and more 
recently used by Parker,® may be applied to 
yield interesting information. This method 
separates the measured radiation into com- 
ponents due to the direct beam and to the 
scattered radiation, so that they may be 
compared. The complete analysis is pre- 


crease in distance from the source with in- 
creasing depth, as calculated by the in- 
verse square law. This is the same for every 
area, and for both phantoms. /, (column 
Iv) denotes the intensity of the primary 
beam as affected by the distance alone. The 
first value in this column, for each group, 
is the actual reading of the ionization in- 
strument, with the phantom removed; the 
others are this first value multiplied by the 
proper distance factor from column I. 
5» (column v) represents the part of the 
primary radiation which would pass 


4 

i 


4 


96 Edith H. Quimby and A. N. Arneson 


through the given thickness of water or 
paraffin, the diminution being due to ab- 
sorption only (no scattering). This factor 
has not been experimentally determined 
for the present investigation. Thoraeus’ 
gives values for 5,, for water, for the quality 
of radiation used here (0.8 mm. Cu half- 
value layer). These agree closely with those 
of Grebe and Nitzge? for water for radiation 
of wave length 0.16A. Accordingly, the ab- 
sorption coefficients for this wave length, 
for both water and paraffin, taken from this 
table, are used in the calculations. (water = 
0.189 per per cm.) Of 
course, the radiation actually used is not 
monochromatic, but the ratio of the coefh- 
cients for water and paraffin remains fairly 
constant between 0.12A and 0.20A, so that 
the relative values based on these factors 
should give informative data. 

In column v1, the product of /, and 6,, 
gives that part of the primary radiation 
which arrives at the various depths, the 
two factors accounting for distance and 
absorption. This product, subtracted from 
T., gives that part of the total radiation 
which is due to scattering (/,, column vit). 
The percentage of the total radiation at 
any depth, which is due to scattering, is 
found by dividing the values of 7, by those 
of 7,, the results being given in column vu1.* 

It is interesting to note that, for the 
most part, the percentage of the total radi- 
ation due to scattering is almost the same 
for water and for paraffin. In column Ix are 
given the ratios of the percentage of scat- 
tered radiation in paraffin to that in water, 
for all depths. Except for the surface val- 
ues, the variation is not more than 4 per 
cent in any case, and the average is 2 per 
cent. Even the surface values for the large 
fields differ by only 6 per cent. In the sur- 
face readings for smaller fields, where the 
absolute value of the scattered radiation is 
small in comparison to the total radiation, 
a very small variation in the observed 
value produces a large percentage differ- 


* It should be noted that the scattering is given as percentage 
of the fota/ radiation. Values for back-scattering at the surface 
are usually given as percentage of the primary radiation, in which 
case they are, of course, higher. 


JANUARY, 1937 


ence. An increase of I per cent in the sur- 
face reading for the paraffin, and a decrease 
of the same amount in the corresponding 
reading for water, would bring the figure 
of 1.15 down to 1.07. The measurements 
as made may contain errors of this magni- 
tude. For no other pair of readings would 
a corresponding error cause a change of 
more than 2 per cent in the values of col- 
umn 1x. These values should, then, be ac- 
cepted as indicating a slightly higher per- 
centage of scattered radiation in the par- 
afin phantom, the effect being more 
marked near the surface.* 

Column x gives the percentage depth 
doses, taken from the curves of Figure 1, 
and column x1 the ratios of depth doses in 
paraffin to those in water. A comparison of 
these values with those in column 1x 
shows that the much greater depth doses in 
paraffin cannot be attributed to the scat- 
tered radiation in the body of the phan- 
tom. It is evidently to be attributed to the 
difference in absorption of the primary 
radiation. It is for this reason that the 
ratio between paraffin and water values is 
the same for all fields; for the same reason, 
the difference between the two phantoms 
should be independent of the target-phan- 
tom distance. 

Four factors enter into the calculation 
of the depth dose, as seen in the formula: 


et hwo Prim. rad. at depth+sec. rad. at depth 
Prim. rad. at surf. +sec. rad. at surf. 


From the data of Table 1 it is evident that, 
for paraffin and water, for radiation within 
the quality range here studied, the cor- 
responding terms differ by different de- 


* This surface effect may be due to the type of ionization cham- 
ber used, and this factor would also affect the relative depth 
doses. The actual depth doses, however, should be correctly 
measured with any small “air-wall” chamber of the type em- 
ployed. Since the relative scattering values here given are based 
on the actual ionization readings in the depths, and not on per- 
centage depth doses, any error inherent in surface readings does 
not invalidate the conclusion reached, that the percentage of the 
depth dose which is due to scattered radiation is practically the 
same in both water and paraffin phantoms. 

The small but constant percentage of increase for the paraffin 
cannot be explained on the basis of experimental error. Neither 
can it be explained on the basis of a small error in the absorption 
coefficient chosen, for the coefficients used were for radiation of 
the same quality. A small change in one would necessitate a 
change in the same direction in the other, and the net result would 
be the same. 
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grees. The ratio between the numerator 
terms, for water and paraffin, varies with 
the depth, but the ratio of the first terms 
steadily decreases, while that of the second 
increases for the first few centimeters and 
then decreases. The first terms in the de- 
nominators are identical; the ratio between 
the second terms in the denominators is 
constant for a given beam. This relation- 
ship being so complicated, it is evident 
that no simple correction factor can be ap- 
plied to readings in a paraffin phantom to 
give the values which would be obtained 
in water. 

In view of these findings, it appears that 
a paraffin phantom should not be used for 
the determination of depth doses to be 
applied to therapy. The experimental re- 
sults are not directly applicable, and can- 
not be readily corrected. Beeswax (density 
0.97) or mixed waxes with unit density, 
while more expensive, are also more accu- 
rate. Parker® has found measurements 
made with his unit density wax to agree 
with those made in the water phantom. 

The above statements must not be con- 
strued as condemning the use of paraffin 
phantoms for the comparison of various 
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physical or biological set-ups, so long as 
the values obtained are not to be trans- 
ferred directly to clinical use. Even in such 
work, however, the data would be more 
valuable if obtained with a scattering ma- 
terial of approximately unit density. 
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VARIATIONS IN THE INTENSITY AND QUALITY OF 
ROENTGEN-RAY OUTPUT AS AFFECTED BY THE 
ANGLE TO THE CENTRAL RAY, THE 
ROENTGEN TUBE AND THE 
ROENTGEN MACHINE 


By CLARENCE J. ZINTHEO, JR., B.Sc. 


Firland Sanatorium 
RICHMOND HIGHLANDS, WASHINGTON 


AYE? in 1909 reported on the angular 

distribution of roentgen-ray intensity 
as determined from a gas roentgen tube 
operated at a comparatively low voltage. 
With the presentation of the hot cathode 
tube, Coolidge and Kearsley? also pub- 
lished curves for its angular intensity dis- 
tribution in the plane containing the tube 
axis and perpendicular to the target face; 
these data were taken at 200 kv. Bouwers 
and Diepenhorst! have reported on the in- 
tensity of roentgen rays as a function of 
the angle of emergence from the surface of 
the anticathode, contributing both cal- 
culated and measured values. Their work 
at 70 kv. was more in the diagnostic range 
but was taken around. the girdle of the 
tube and was from a 45° target. Because 
none of these data quite fit the modern 
diagnostic conditions met with in the line- 
focus, auto-protective tubes, the experi- 
ment herein presented was undertaken. 


THE EXPERIMENTAL CONDITIONS 


The following apparatus was used in this 
experiment: Victoreen thimble chamber 
roentgenometer; a line focus, 6 kw., Me- 
talix* roentgen tube (focus 2.9 mm.); a line 
focus, 10 kw., Media roentgen tube (focus 
3-9 mm.); and assorted commercial roent- 
gen-ray filters of aluminum, whose actual 
thickness was measured by a micrometer. 
The high tension supply was from a four- 
valve-tube-rectified, 20 kw. generator, 
known as a Wappler Quadrex. 

“Origin” is defined as the intersection of 

* The trade name of the apparatus available for this experi- 
ment is given merely to define the conditions and without preju- 


dice for or against either the product used or that of any other 
manufacturer. 


the tube axis with the focal plane of the 
anode. This is assumed to coincide with 
the center of the focal spot area. “‘Central 
ray’ is defined as that ray, arising from the 
origin, which is perpendicular to the tube 
axis and to the focal plane of the anode. It 
is assumed that the central ray passes 
through the center of the portal of the auto- 
protective tubes. Angles are indicated as 
from the origin and to the central ray in the 
plane of the central ray and the tube axis. 
For convenience, a negative angle is desig- 
nated as one taken in the direction of the 
cathode end of the tube, and a positive 
angle as one in the direction of the anode, 
from the central ray. 

The roentgen tube was supported on a 
regular tube stand and adjusted each time 
so that its axis was accurately vertical as 
determined by a spirit cross-level. It was 
pointed in such a way that the nearest 
material object in the emergent beam, 
aside from the parts of the supporting cone 
itself, was 5 feet distant. This positioning 
was adopted because preliminary experi- 
ments had indicated sufficient back-scat- 
tering to introduce a source of error when 
the central ray was pointed downward 
toward a table upon which the roent- 
genometer was placed. The roentgenometer 
was positioned with its long axis perpen- 
dicular to the central ray and its center the 
specified distance from the axis of the tube. 

To obtain readings at various angles to 
the central ray, the roentgen tube was 
shifted from the position where the center 
of the roentgenometer chamber intercepted 
the central ray, the vertical distance “‘b,” 
such that the desired angle 6=tan~'d/a, 
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or =a tan 6, where “‘a’”’ was the distance 
from the ionization chamber to the tube 
axis. 

All measurements were made at a con- 
trol panel setting which gave a reading of 
60 kv. (prereading meter), and at 8 ma., 
with the time varied so that approximately 
the same displacement of the roentgenom- 
eter was obtained at each exposure con- 
dition. The filament was manually con- 
trolled during the exposure to maintain 
constant milliamperage; no way was avail- 
able to insure non-variation of the poten- 
tial so those exposures during which a 
definite change in the primary voltage was 
noted on the meter were discarded. Up to 
ten readings were taken at each setting, 
depending upon the length of exposure and 
the agreement between duplicate expo- 
sures, and the results were averaged. For 
a long exposure time, transient fluctuations 
would have small effect upon the results 
obtained and so only from one to three 
readings were made, but for short periods 
more were used. 

Filters were added in the filter slots of 
the tube stand with their plane normal to 
the central ray. Thus the actual thickness 
of filter material at angles greater than 
zero degrees was more than the nominal 
thickness and was obtained by dividing the 
latter value by cos @. 

The values of intensity obtained by di- 
rect reading were reduced to intensity at 
a uniform distance from the origin by di- 


viding them by the factor cos? @. Values on. 


a plane surface (such as a film) parallel to 
the tube axis were obtained by multiplying 
the values ‘‘as read”’ by cos 6. Values of 
r/ma-min. as given in this paper are those 
reduced to uniform distance unless other- 
wise stated. 


I. THE OUTPUT AT VARIOUS ANGLES 
TO THE CENTRAL RAY 
The Intensity at Various Angles to the 
Central Ray. The intensity of unfiltered 
radiation at 25 cm. from the origin from 
the Metalix tube is plotted on polar co- 
ordinates in Figure 1. Because the thimble 


chamber roentgenometer employed in these 
measurements is not accurate for use with 
the soft radiation obtained without filtra- 
tion? and because the quality of radiation 
is different at different angles to the central 
ray, these results do not have absolute sig- 
nificance. They are only roughly quanti- 
tative and should be interpreted solely as 
indicating that the intensities of unfiltered 
radiation may be quite dissimilar at differ- 
ent angles to the central ray. 


Fic. 1. Distribution on polar coordinates of the in- 
tensity at uniform distance of unfiltered radiation 
at various angles to the central ray from an auto- 
protective line-focus roentgen tube. 


Careful measurements were made at 1° 
intervals to determine accurately the maxi- 
mum direction. This was found to occur 
at —10° when data were taken at 25 cm. 
central ray distance and at —11° taken at 
50 cm. central ray distance. The agreement 
of the angle of maximum intensity as found 
at so cm. with that at 25 cm. would indi- 
cate that there was not sufficient scattering 
from the few exposed parts of the tube 
holder to materially affect the results. The 
rapid decrease in intensity at greater nega- 
tive angles is undoubtedly due to the 
eclipse of the focal area by the exit portal. 
Similar measurements on the non-protec- 
tive Media tube showed a maximum at 
— 12°, a good correlation with the Metalix. 
This would seem to indicate that on the 
line-focus tubes with the anode face at 70° 
to the tube axis, the intensity of radiation 
increases with increasing angle from the 
target face through about 30° to 35°, which 
is in accord with the results obtained by 
Coolidge and Kearsley on a 45° target. 
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ANGLE FROM THE CENTRAL RAY 


Fic. 2. Plot on rectangular coordinates of the in- 
tensity on a plane parallel to the tube axis, at 
various angles to the central ray, of unfiltered 
radiation and of radiation filtered by approxi- 
mately 5 mm. of aluminum, from an auto-protec- 
tive line-focus roentgen tube. 


When the above data are reduced to in- 
tensity on a plane parallel to the tube axis 
the maximum is found at —8° to —9°, as 
is shown in Figure 2. Figure 2 also shows 
the intensity on a plane from the Metalix 
tube after passing through a filter of ap- 
proximately 5 mm. of aluminum positioned 
in the filter slots of the tube holder. This is 
more representative of the conditions met 
in practical roentgenography since the 
body of the patient absorbs radiation 
equivalent nearly always to at least this 
much. It will be noted that the maximum 
is here nearly at the central ray and that 
the decrease on either side is not as marked 
as without filtration. Although under the 
arrangement used a part of the decrease on 
either side of the central ray is due to the 
increased thickness of aluminum traversed 
at the larger angles, it is evident that there 
is definitely less radiation near the periph- 
ery of the emergent cone, especially toward 
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the anode end where at +15° the intensity 
is only about half that of the central ray. 

The Quality at Various Angles to the 
Central Ray. Differences in the quality of 
beams of heterogeneous radiation are best 
shown by the relative absorption curves;° 
data for these from the Metalix tube in 
four directions are tabulated in Table 1. 
Here, too, the intensity readings of un- 
filtered radiation were in error due to the 
wall effect of the thimble chamber, but the 
quality of radiation at the voltage used on 
readings taken with more than 0.5 mm. of 
aluminum and up to over 13 mm. of alu- 
minum was such that the correction factor 
for the roentgenometer used was less than 
its rated 2 per cent accuracy. Therefore, it 
was deemed better to base the curves upon 
an initial filtration of 1 mm. of aluminum 
as the 100 per cent value. The intensities 
through exactly 1 mm. of aluminum were 
not obtainable by direct reading due to the 
fact that the filter thickness traversed in- 
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Fic. 3. Relative aluminum transmission curves of 
the radiation at various angles to the central ray 
from a line-focus roentgen tube. 
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creased with the angle to the central 
ray, so these figures were obtained by 
plotting an absorption curve using the 
zero filtration as 100 per cent and inter- 
polating the intensity at exactly 1 mm. 
Curves based upon the interpolated value 
of 1 mm. of aluminum as the 100 per cent 
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wise varies considerably. For this reason, 
in any researches in which the output of a 
line-focus roentgen tube may be a factor, 
care must be taken to select and use a beam 
in only one particular direction. Slight 
variations in the positioning of the tube 
which give differences in the incident direc- 


TABLE I 


TRANSMISSION THROUGH ALUMINUM OF RADIATION FROM A LINE-FOCUS ROENTGEN TUBE (METALIX) AT 
DIFFERENT ANGLES TO THE CENTRAL RAY 


Filter | r/ma-min. | Per cent Per cent 
fe) 28 .2 100 
1.00 6 .g6* 24.7 100 
1.06 6.78 25.05 
2.02 4.01 14.2] 
4.29 2.54 g.02 30.5 
4.06 2.00 28.8 
1.45 5.45 20.8 
6.11 17 
8.16 0.809 it.6 
10.19 0.579 2.06 
13.49 0.367 I .30 §.26 
+10° 
Filter r/ma-min. Per cent | Per cent 
O° 17.4 100 - 
I .00 5.10* 29 .3 100 
1.066 4.90 28 .1 96 .2 
2.03 3.09 17.75 60.7 
2.03 39.8 
4-09 1.61 g.26 31.6 
§ 6.95 23.5 
6.15 §.77 19.74 
8.21 0.703 4.04 13.80 
10.25 0.505 2.90 g.g2 
13.56 0.326 1.87 6.40 


* Value derived from curve. 


intensity are plotted in Figure 3. These 
show that the radiation becomes progres- 
sively harder from the direction of maxi- 
mum intensity toward the projection of 
the anode face. 

Discussion. The curve of Figure 1 indi- 
cates that there is a marked difference in 
the output of unfiltered radiation at vari- 
ous angles to the central ray on line-focus 
tubes and the absorption curves of Figure 3 


) 
indicates that the quality of radiation like- 


Filter r/ma-min. | Per cent Per cent 
24.65 100 
1.00 6.74* 27.3 1co 
1.05 6.55 26.6 
2.00 3-94 15.97 58.5 
4.03 2.00 o.11 29.7 
5.26 1.50 6 .cg 
6.07 §.07 | 18.55 
8.10 0.839 3.40 12.45 
10.10 0.610 g .06 
13.36 ©. 387 

+15° 

Filter | t/ma-min, | Percent Per cent 
fe) 10.6 | fore) = 
1.00 3. 56* | 100 
3-39 32.0 g§ .2 
2.10 2.20 20.80 61.7 
3.38 1.47 13.90 41.3 
4.07 1.24 11.70 34.8 
5.47 | 0.940 8.87 | 26.7 
6.28 | 0.797 | 22.4 
8.39 15.50 
10.46 0.401 3-83 11.27 
13.81 0.266 2.52 7.46 


tion may lead to discordant results es- 
pecially in experiments where little or no 
filtration is used. Care should also be taken 
that the experiment be made at such a dis- 
tance from the focus that only a small solid 
angle of radiation is intercepted, lest both 
the quantity and quality over its area vary 
too greatly from uniformity. 

In practical roentgenography also these 
variations are of definite significance al- 
though as shown by the curve of Figure 2, 
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Tas_e II 


TRANSMISSION THROUGH ALUMINUM OF THE CENTRAL 


RAY FROM A MEDIA ROENTGEN TUBE 


Filter r/ma-min. Per cent Per cent 
° 15.82 Ico 
0.50 7-75 49.0 
1.00 5 .34* 33-7 100 
1.05 5.18 97.1 
2.00 3.12 19.7 §8.5 
4-03 1.54 9.76 28.9 
5.26 1.13 7.14 21.1 
6.06 0.925 §.85 7.3 
8.09 ©.622 3-93 11.7 
10.10 0.434 2.74 8.14 
13.36 0.263 1.66 4-94 


* Interpolated value. 


where intensities were measured after pass- 
ing through 5 mm. of aluminum, the varia- 
tion from the maximum at angles distant 
to the central ray is not so marked. For 
instance, abdominal films of 14”X17” size 
exposed from a line-focus tube at a target 
distance of 25 to 28 inches show a definite 
weakening of exposure on the end in the 
direction of the anode. If such films are 
made with the anode cephalad, the loss of 
the exposure may impair the diagnostic 
value of such films as one of the kidney, 
ureter and bladder or of the spine; but in ex- 
posures with the anode caudad, the lesser 
intensity is directed toward the pelvic re- 
gion which is usually not as thick as the 
upper abdomen and a better roentgeno- 
gram results. Where the radius of the 
Potter-Bucky will permit, a distance of not 
less than 30 inches should be used. Again, 
in chest roentgenography an abundance of 
soft radiation is usually desired toward the 
apex, which is not as highly ventilated as 
the lower lobes; this may be partially 
realized by positioning the tube so that the 
anode is down and radiation at angles 
toward the cathode is directed upward. 


II. OUTPUT AS AFFECTED BY THE CHAR- 
ACTERISTICS OF THE ROENTGEN TUBE 
AND THE ROENTGEN MACHINE 


Difference in the Output of Different 
Tubes. Using the same applied voltage as 


January, 1937 


indicated by the prereading meter on the 
control panel, data for the aluminum ab- 
sorption curve of the central ray from the 
Media tube were obtained and are pre- 
sented in Table 11. These data were reduced 
to a basis of 1 mm. as the 100 per cent value 
as described above, and the relative trans- 
mission curve so obtained is plotted in 
Figure 4 along with that of the central ray 
from the Metalix tube. In spite of the fact 
that the same primary voltage was applied 
to the high tension system, these data in- 
dicate a definite difference in both the 
quality and quantity output of the two 
tubes. The Media tube has a small diam- 
eter glass bulb for the discharge chamber 
and is not auto-protective as compared 
with the chrome-iron cylindrical discharge 
chamber of the Metalix type tube. Thus it 
seems possible that the characteristics of 
the roentgen tubes may have a definite 
effect upon the high tension, although 
these differences may also be due, at least 
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ALUMINUM FILTER MM 
Fic. 4. Relative aluminum transmission curves of 
the central ray from a non-protective roentgen 
tube (Media) compared with that from a tube 
with a chrome-iron discharge chamber (Metalix). 
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in part, to the thickness and composition 
of the glass envelopes. 

Output as Affected by the High Tension 
Generator. Some nine months after the pre- 
vious data were obtained all four valve 
tubes of the transformer rectifying system 
had burned out and had been replaced by 
some of a different type. To determine 
what, if any, effect this might have on the 
output of the roentgen tube, an absorption 
curve was taken of the central ray of the 
Metalix tube under the same conditions of 
control setting previously used. The data 
are presented in Table 111 and the relative 
transmission curve in comparison with the 
older run is plotted in Figure 5. These show 
a small but definite change in both the 
quantity and quality of the output. 

Discussion. In practical roentgenog- 
raphy, regardless of whether the equipment 
may have been calibrated by sphere gap 
measurements or by some other method, 
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Fic. 5. Relative aluminum transmission curves of 
the central ray from the same roentgen tube be- 
fore and after change of the generator rectifying 
tubes to those of a different type. 
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TaBLe III 


TRANSMISSION THROUGH ALUMINUM OF THE CENTRAL 


RAY FROM THE METALIX TUBE AFTER A CHANGE IN 
THE RECTIFYING TUBES OF THE GENERATOR 


Filter r/ma-min. Per cent Per cent 
fe) 28.9 100 
1.00 6.07" 21.0 100 
1.05 20.4 97-4 
2.00 3.68 12.7 60.5 
3.05 2.50 8.65 41.1 
4-03 1.87 6.49 30.9 
5.08 1.50 §.19 24.7 
6.06 1.21 4.2 20.0 
8.09 0.854 2.95 14.0 
10.09 0.644 2.22 10.6 
13.35 0.427 1.48 7-05 


* Interpolated value. 


the exposure made is always based upon 
the primary controls either through setting 
the auto-transformer to a definite “button” 
or to a definite meter reading of primary 
voltage (although the latter may read 
secondary kilovoltage). The relative trans- 
mission curves of Figure 4 indicate that 
even though the same primary voltage be 
applied to the generator, different (type) 
roentgen tubes may give an output which 
is different in both intensity and quality. 
The data of Table 111 and Figure 5 indicate 
that a change in the characteristics of the 
high tension generator may likewise affect 
the roentgen output both as to quality and 
quantity. For this reason, calibration, es- 
pecially for research work, to be exact, 
should be made for each tube used and 
should be repeated whenever any change 
is made in either the roentgen tube or the 
rectifying system. 


SUMMARY 


An experiment is described in which 
ionization measurements were made of the 
intensity in the plane of the central ray and 
normal to the anode face, of the output 
from a line-focus roentgen tube at various 
angles to the central ray. These showed 
that the unfiltered radiation varied quite 
markedly at different angles, especially 
toward the anode face, and that the maxi- 
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mum intensity was to be found at about 
10° from the central ray toward the cath- 
ode in the tube used. The intensity of 
radiation filtered through 5 mm. of alumi- 
num showed much smaller variation but 
was considerably less than that of the cen- 
tral ray at angles of 10° to 15° away. Alu- 
minum transmission curves taken at differ- 
ent angles revealed that the quality of the 
radiation likewise varied, showing a pro- 
gressive hardening from the direction of 
maximum intensity toward the projection 
of the anode face. 

A relative transmission curve of the 
central ray from a non-protective line-focus 
roentgen tube when compared with that 
from an auto-protective tube with a 
chrome-iron discharge chamber taken un- 
der the same conditions of applied primary 
voltage showed an output of radiation that 
was somewhat different both as to quality 
and quantity. 

Comparison of the relative transmission 
curves from the same roentgen tube taken 
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after a change of the rectifying tubes to 
those of another type revealed that the 
output of radiation was different both as 
to quality and quantity. 

These results may be of considerable sig- 
nificance in researches involving radiation 
of the diagnostic range and suggest the 
necessity of definite precautions. 
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WILLIS FASTNACHT MANGES 
1876-1936 


i THE full flower of a life of exceptional 
vocational activity, a life continued 
from day to day in a spirit of joyous en- 
thusiasm that the passing years could not 
quench, whether evinced in earnest scien- 
tific pursuit or in lighter moments of recrea- 
tional relaxation, Dr. Willis Manges, on the 
twenty-fourth day of November, 1936, was 
suddenly lost to his colleagues of the pro- 
fession on which he had for so long shed 
luster, and to humanity in affliction on 
behalf of which he had labored so benefi- 
cently. 

Doctor Manges was born in 1876 at 
Luthersburg, Pennsylvania, a son of the 
Reverend Edmund and _ Margaret 
(Whisker) Manges. On the completion of 
his preliminary education at Gettysburg 
Academy and Gettysburg College, he en- 
tered Jefferson Medical College in Phila- 
delphia where, through assiduous self-help 
and with scholastic brilliance, he was 
graduated in 1903. 

With a mind of mechanical turn and 
with earnest intent in matters pertaining 
to physics, he had become, long before the 
day of his degree in Medicine, so com- 
pletely fascinated by the rapidly expanding 
revelations of the roentgen rays that he 
resolved to make the theory and practice 
of the ‘“‘new science”’ the basis of his pro- 
fessional endeavor. In consequence he em- 
braced a year’s special training in “x-ray 
work” under Drs. Sterrett Metheny and 
William M. Sweet during the late course of 
his interneship at the Jefferson Hospital. 
In June, 1904, at the end of his term as 
House Officer, Doctor Manges was ap- 
pointed Roentgenologist to succeed Doctor 
Metheny, who desired to discontinue the 


work. In 1925, he was made Clinical Pro- 
fessor of Roentgenology at Jefferson Medi- 
cal College and, in due course (1929), 
Professor. For over thirty-two years he had 
been chief of his hospital department. 

Concerning his early days at the Jetter- 
son Hospital, Doctor Manges later re- 
ferred to the year 1907 as marking his 
acquisition of the very first generator of 
the transformer type with rotary rectifica- 
tion to be built by Dr. H. C. Snook, its in- 
ventor. This historical piece of apparatus 
was in daily use in his Department for 
twenty-five years from the day when its 
installation terminated the era of the static 
machine and the induction-coil with its 
interrupter. 

It was in 1907 also that Willis Manges 
became a member of the American Roent- 
gen Ray Society. It was but four years 
later that he was elected one of its officers 
in recognition of his sterling contribution, 
made in Ig1o, on the subject of female 
pelvic measurement. From then on_ his 
participation in the affairs of the Society 
was active and loyal. He became Secretary 
in 1914 and held that office for three years; 
he was elected President for 1918, the year 
of his remarkable military service; he was 
made a member of the Executive Council 
in 1922 and 1923, and its Chairman in 1924. 
In 1929, he again became a member of the 
Council and was again elected its Chairman 
in 1930. This record is incontrovertible 
evidence of the confidence. placed in 
Manges by his professional colleagues, who 
early recognized the fiber of his character 
and the quality of his executive ability in 
matters involving the welfare of the 
Society. It goes without saying that Doctor 
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Manges took equally keen interest in his 
local scientific societies and in roentgeno- 
logical organizations other than the older 
national association. He was prompt to 
affiliate with that group of scientists called 
together in 1906 by Charles Lester Leonard 
to form the Philadelphia Roentgen Ray 
Society, and had been intimately identified 
with its affairs for years. He gave energetic 
aid to the finally successful organization of 
a Section on Radiology of the American 
Medical Association in 1924. He was in- 
tensely jealous of the sound ethics and good 
name of his specialty, and toward their 
maintenance gave fully of his time and 
labor in the establishment of the American 
Board of Radiology, of which he was one 
of the original members. 

Doctor Manges was seriously apprecia- 
tive of his affiliation with medical organ- 
izations of wider geographical distribution, 
both within his specialty and outside it, 
and in return accorded them generous co- 
operation when occasion and his judgment 
required. He was a member of the Penn- 
sylvania State and Philadelphia County 
Medical Societies, and a Fellow of the 
College of Physicians of Philadelphia, the 
American College of Physicians and the 
American College of Radiology. 

From the day, in the autumn of 1910, of 
his memorable paper, already mentioned, 
before the American Roentgen Ray So- 
ciety, Manges’ contributions to the many 
phases of radiologic practice were of such 
sound quality and so definitely indicative 
of his versatility that his colleagues of the 
past three decades now living may well 
find it difficult consonantly to appraise 
those of his works which remain most con- 
spicuously monumental of his career. It is 
probable that perfect agreement would be 
reached on at least two. One of these is his 
notable military service during the World 
War as medical officer in charge of the 
Camp Greenleaf School of Roentgenology 
at Fort Oglethorpe, Georgia. During the 
year following the termination of the War, 
Colonel Manges described in great detail, 
in the AMERICAN JouRNAL OF ROENT- 
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GENOLOGY, the specific activities of this 
School and the machinery of its organiza- 
tion, but in that communication and else- 
where with characteristic modesty he hides 
the light of his own efficient directorship 
and its results under the bushel of his 
praise of the coordinating work of his 
fellow officers of the executive staff of the 
School. After the School became function- 
ally active through the efforts of Manges 
and his co-organizers, the effect of their 
combined patient instruction was soon to 
be seen in the caliber of the Medical Corps 
personnel, of all ranks, whom they had 
trained for military roentgenological work 
in various capacities. But, as History re- 
cords in connection with more than one 
branch of our huge military preparation 
and, as Colonel Manges himself wrote 
later, “‘.. . the Armistice came before the 
full benefit of the instruction and equip- 
ment was felt in the War zone.” 

As another immovable monument to 
Manges’ career, one ventures to indicate 
his long and persistent labor, in association 
with certain of his clinical colleagues, in 
furtherance of the efficacious application 
of the roentgen rays to the localization and 
removal of foreign bodies, radiolucent as 
well as radiopaque, in the respiratory pas- 
sages, the eye and the upper alimentary 
tract. The manipulative skill of these men, 
coordinating with that of one to whom a 
rare power of fluoroscopic discernment came 
almost as a supernal gift, established the 
prototype of perfect surgical, bronchoscopic 
and roentgenoscopic alliances that have 
restored thousands to normal well-being. 

Blessed with an ever increasing amount 
of clinical material that only such ideal co- 
adjuvancy could assure, Manges wrote re- 
peatedly on the subject of this type of 
roentgenological practice for fully fifteen 
years, the subject of non-opaque foreign 
bodies having been masterfully presented 
by him at the First International Congress 
of Radiology at London in 1925. Very re- 
cently, Manges reviewed his entire ex- 
perience in this special field in his Carman 
Lecture for 1936. 
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For as many years Doctor Manges strove 
constantly, and with historical success, to 
perfect the technique of foreign-body local- 
ization in regions of anatomic complexity. 
He soon embraced the use of the biplane 
roentgenoscope, after observing its results 
in the pioneer hands of Grier of Pittsburgh. 
Manges applied this apparatus with great 
success to non-magnetic foreign bodies in 
the eye, especially the vitreous. 

The constructive effect of Manges’ crea- 
tive instinct was shown early in other fields 
of roentgenological practice. His first com- 
munication (1910) to the American Roent- 
gen Ray Society dealt with a method of 
measuring the female pelvis which involved 
the combined employment of stereoroent- 
genography and the Mackenzie-Davidson 
crossed-threads principle of localization. 
Manges’ procedure did not demand so 
much of the patient by way of difficult 
posture in relation to the plate (film) and 
its value, established at the time, accords 
to it a distinct position among the many 
pelvimetric methods that progress has 
evolved. 

Upon resumption of civil practice after 
the War, Doctor Manges directed much of 
his investigation to further observation of 
intrathoracic change—change in lung, dia- 
phragmatic function, heart and mediastinal 
contents consequential to the presence of 
inspired foreign bodies, and to the study 
of the esophagus, its anomalies and mural 
abnormalities, throughout the course of 
which his ideal relationship with his surgi- 
cal coworkers was maintained. He became 
much interested in nasal accessory sinus in- 
fection and its relation to respiratory intra- 
thoracic disease, including asthma, and 
wrote frequently on this subject. His rou- 
tine paranasal sinus investigation was 
carried out for years with an apparatus of 
his own devising which allowed of the up- 
right position of the head, with air-com- 
pression of screen and film. 

His experience with fluoroscopy even at 
that day made of Manges an early advo- 
cate of roentgen pyeloscopy. Undertaking 
this procedure as early as 1912, his original 


purpose in adopting it was to control over- 
distention of the renal pelvis by radiopaque 
delineating solutions, but it was later “‘al- 
ways done, not only for the urologist, but 
for the surgeon and gynecologist . . . [and| 
. indicated in every case and not only 
in the exceptional or selected case.” 
During the latter years of his life, Doctor 
Manges enjoyed consistent success in the 
roentgen therapy of acute and subacute in- 
fections, applying small doses. His dis- 
cussions of his results, undertaken on sev- 
eral occasions were, as usual, most tem- 
perate in vein, and were supported by the 
citation of many conclusive case reports. 
The girders which supported the struc- 
ture of Willis Manges’ character as a physi- 
cian were professional honesty, generosity, 
kindliness, determination. He was honest 
with himself, with his colleagues and with 
his patients. He permitted no self-delu- 
sions, therefore it was spiritually impossible 
for him to disseminate delusion where 
others were concerned. He loved the truth 
because it was the truth; he abhorred 
sham, indirection and all sinister dealings 
masquerading under the guise of science. 
His generosity, especially toward his fellow 
practitioners, is shown by a perusal of 
almost any of his writings dealing with 
matters wherein his coworkers were asso- 
ciated; these are usually prefaced by words 
of credit to them and of dignified deprecia- 
tion of his own participation, His loving 
kindness is revealed repeatedly in the pains 
he took to augment the comfort of his pa- 
tients. Most of his work was of such nature 
that it could be pursued successfully only 
by a lover of children both young and old 
—for the adult in physical distress is once 
again but a little child—who, if need there 
were, came to him the second time gladly 
and with no fear in their hearts. His deter- 
mination, his high purpose, was evident in 
everything he undertook, whether it were 
the slight task of the day or the leadership 
of a great War training school. 
Willis Manges possessed a sense of 
humor of a quality that could not but have 
relieved his moments of fatigue, discour- 
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agement and vexation, even though at 
times it perforce concealed the anguish of 
the sympathetic heart of this true physi- 
cian. For most of us it was irrepressible— 

flashing out even in his scientific writings, 
in one of which, for example, he observed, 
in considering the uses to which roentgen 
rays are today applied in the industrial 
arts and with his beloved pastime in mind: 
“Golf balls are now being x-rayed to deter- 
mine the size, the symmetry and the cor- 
rect position of the core. (It should be 
understood, however, that this is being 
done by the manufacturer and not by 
medical roentgenologists who happen to 
play golf.)” 

A devoted lover of wholesome sport for 
its own sake, to the annual meetings of his 
colleagues in Radiology Willis Manges 
often came early for the usual pre-sessional 
enjoyment of outdoor activity, his joyous 
laugh portending his approach, the im- 
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plements symbolic of his athletic prowess 
swinging from his shoulder as happily as 
ever the mythological Eros bore his quiver 
of arrows, bringing the fresh air of vivacity 
to blow the pungent atmosphere of fluoros- 
copy from our lungs, the dust of libraries 
from our eyes and to clarify our brains for 
the more momentous work of our assembly. 


* * * * * 


American Roentgenology has lost an- 
other ornament from the diadem she wears 
so proudly. How readily and how truly we 
can say of Willis Manges, as but last year 
he himself, in the Carman Lecture, said of 
Russell Carman, quoting the words that the 
late Jacob Mendez Da Costa used in eulogy 
of his eminent contemporary, Samuel D. 
Gross: ‘“‘He died too soon, for he was in 
fine possession of his splendid powers and 
was doing his best work!” 

Percy Brown 


RESOLUTION OF THE PHILADELPHIA ROENTGEN RAY SOCIETY 
ON THE DEATH OF WILLIS FASTNACHT MANGES 


WHEREAS, our beloved fellow member, 
Willis Fastnacht Manges, was taken from 
us by death on November 24, 1936, and 


WHEREAS, we fully appreciate the mag- 
nitude of our loss, and desire to express and 
permanently record our thoughts ‘upon 
this sad occasion, be it therefore 


REso.veD, that the following statement 
be spread upon our minutes and a copy 
sent to the bereaved family of our de- 
parted friend. 


Willis Manges combined, in rare degree, 
the qualities of Scientist, Teacher, Physi- 
cian and Gentleman. Born at Luthersburg, 
Pennsylvania, in 1876, he attended Gettys- 
burg College, then matriculated at Jeffer- 
son Medical College and was granted the 
degree of Doctor of Medicine in 1903. 
Twenty-five years later (1928) Gettysburg 
recognized his preéminence by bestowing 
upon him the Honorary Degree of Doctor 
of Science. 


He began the practice of Radiology when 
that specialty was still in its infancy. He 
can therefore be listed as one of Radiology’s 
Pioneers. From the very beginning of his 
work he gave evidence of unusual ability 
along investigative lines. Never content 
merely to follow the beaten path, he was 
often the first to try out a new technique 
or method. Radiologists all over the world 
are aware of their debt to him, for he not 
only accomplished fundamental researches 
but he also enriched the scientific literature 
with many a lucid description of his re- 
sults. To mention only the more outstand- 
ing of his contributions, we call attention 
to (1) his announcement of the first mathe- 
matically accurate method of roentgen 
pelvimetry, published in the American 
Quarterly of Roentgenology for 1911; (2) his 
introduction of pyeloscopy as an adjunct 
and control for pyelography, first reported 
in the AMERICAN JouURNAL OF ROENT- 
GENOLOGY for 1918; (3) his development of 
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an efficient organization at Camp Green- 
leaf where hundreds of Army Medical Offi- 
cers were given training in Roentgenology 
under his direction during the World War; 
(4) his vivid description of the mechanism 
and diagnostic significance of obstructive 
emphysema and atelectasis, in connection 
with foreign bodies and various endo- 
bronchial lesions; (5) his work with 
Chevalier Jackson in the application of 
biplane roentgenoscopy to the problem of 
recovering foreign bodies from the air and 
food passages; (6) his successful application 
of the biplane roentgenoscope to the prob- 
lem of localizing and removing non-mag- 
netic foreign bodies from the eye. 

As a teacher, Willis Manges was gentle, 
lucid, painstaking, and inspiring. Fortu- 
nate indeed are those who can say, “I was 
his understudy.” And fortunate was his 
Alma Mater in her choice of Willis Manges 
as Professor of Roentgenology. 


Willis Manges was first and foremost a 
physician. He realized from the beginning 
of his work in roentgenology that the im- 
portance of developing technique must not 
be permitted to turn the physician-roent- 
genologist into a technician. He warned us, 
frequently, that we must be physicians 
first, roentgenologists second. As a Charter 
Member of the American Board of Radiol- 
ogy his voice was raised in defense of proper 
standards in this matter. 

Finally, we pay tribute to Willis Manges, 
the Man. The quality of his friendship 
warmed our hearts. His personal charm 
will never be forgotten. His generosity and 
unselfishness made the world a better place 
for us to live in. He set an example to all 
in his integrity and character. His passing 
has made us poorer, as his years with us 
made us richer. We glory in his achieve- 
ments and will ever cherish the memory of 
his years in our company. 
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SOCIETY PROCEEDINGS, CORRESPON DENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


UnirepD STATES OF AMERICA 


AMERICAN ROENTGEN Ray Society 
Secretary, Dr. FE. P. Pendergrass, University Hospital, 
Philadelphia, Pa. Annual Meeting: Chicago, IIl., 
Sept. 13-17, 1937. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. B. H. Orndoff, 2561 N. Clark Street, 
Chicago, Ill. Annual meeting: Atlantic City, N. J., 
June, 1937. 

Section on AMERICAN MEDICAL AssociATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: Atlantic City, N. J., June 9-11, 
1937. 

RabDIoLocicaL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N.Y. Annual meeting: Chicago, Ill., Sept. 13-17, 
1937. 

Section, BAttimoreE City Mepicat Society 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 

RapDIoLocicaL Section, Connecticut State MEDICAL 
SoclETY 

Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets annually in May. Special meetings may be 
called by the Chairman. 

RaDIOLoGIcAL Section, Los ANGELES County MEDICAL 
SoclETY 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 

RADIOLOGICAL SECTION, SOUTHERN MEDICAL AssOcIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 E. 19th St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

BuFFa.Lo RapDIoLoGcicaL SociETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CINCINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. H. G. Reineke, General Hospital Cincin- 
nati, Ohio. Meets third Monday of each month, Oc- 
tober to May, inclusive. 

CLEVELAND RADIOLOGICAL SociETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6:30 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

Denver Rapio.LocicaL CiusB 
Secretary, Dr. K. D. A. Allen, 452 Metropolitan Building, 
Denver, Colorado. Meets on any month having a fifth 
Monday. 

Detroir RoENTGEN Ray AND Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne Country Medical Society Building. 

FLoripa StaTE RaDIOLoGIcAL SociETY 
Secretary, Dr. Harold O. Brown, Tampa, Florida. 
Meetings held twice a year, May and November. 

[LLtino1s RADIOLOGICAL SocIETY 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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INDIANA ROENTGEN SOCIETY 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lone Istanp RaADIGLOGICcAL SociETY 
Secretary, Dr.S.G. Schenck, 115 Eastern Parkway, Brook- 
lyn, N.Y. Meets at Kings County Med. Soc. Bldg. on third 
Thursday ofeach month from October to May, at 8: 30 P.M. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing, Mich. Three meetings a year, Fall, Winter, and 
Spring. 

MILWAUKEE ROENTGEN Ray Society 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil- 
waukee, Wis. Meets monthly. Place of meeting named 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. G. Rigler, University Hospital, Minne- 
apolis, Minn. 

NEBRASKA STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday evening of each month. 

New ENGLAND ROENTGEN Ray Society 
Secretary, Dr. E. C. Vogt, 300 Longwood Ave., 
Boston, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RADIOLOGICAL SociETy or NEw JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. Mid- 
year meetings at place designated by the president. 

New York ROENTGEN SOCIETY 
Secretary, Dr. R. W. Lewis, 140 E. 54th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

Nortu Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

Centra New York RoeEntTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse, N. Y. Three meetings a year—January, May, and 
November. 

Pactric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually. during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, Williamsport, Pa. Two day 
annual meeting held in May or June. Time and place 
of next meeting to be announced later. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.M., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

RocHEsTER RoENTGEN Ray Society, Rocuester, N. Y. 
Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louis RoEntTGEN Ray Socrety 
Secretary, Dr. P. C. Schnoebelen, Missouri Bldg., St. 
Louis, Mo. Meets first week of each month. Time and 
place of meetings designated by president. 

SoutH Caroiina X-Ray Society 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina State Medical 
Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
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Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 
Texas Society 
Secretary-Treasurer, Dr. J. H. Smith, Lubbock, Texas 
Meets annually one day preceding the meeting of the 
Texas State Medical Association. 
University oF MicuicAN DeparTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. Meets each Monday evening from Septem- 
ber to June, at 7 p.m. at University Hospital. 
University or Wisconsin RADIOLoGicaL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 
VirciniA RoENTGEN Ray 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. 
Meets annually in October. 


CusBa 


SocrepaD CuBANA DE Rap1o.oaia Y FIsioTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 


British InstiruTE oF RaprioLtocy INCORPORATED WITH 
THE RONTGEN Society 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 P.M., at 32 Welbeck St., 
London, W. 1, or as advertised. 

Section or RapioLocy or THE Royat Society oF 
Meopicine (Conrinep To MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 

Section or RapioLocy Mepicat Ececrricity, Avus- 
TRALASIAN Mepicat Concress 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussions. 

Section on RapioLocy, CANADIAN AssociATION 
gua Dr. A. H. Rolph, 160 St. George St., Toronto, 

int. 

Rapro.oaicat Section, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. P. C. Fenwick, The Hospital, Christ- 
church. Meets annually. 


ConTINENTAL Europe 


Be.oian Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

Sociepap EspaNoia pve RaproLocia Y ELEcTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Société pE MEpIcALe DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 


Société Suisse pE RapioLocie (SCHWEIZERISCHE ROnT- . 


GEN-GESELLSCHAFT) 
Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
Secretary for German language, Dr. Scheurer, Molz- 
asse, Biel. 
eets annually in different cities. 
Sociérfé Francaise p’ELECTROTHERAPIE ET DE RapIoL- 
MEDICALE 
Meets monthly on fourth Tuesday, es months 
of August and September, 12 Rue de Seine, Paris. 
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ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeutscHe RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RGNTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Sip- unp WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norpb- unp OstDEuTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutca Society or ELecrroLocy AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Societa Raprotocia MEpIca 
Sewn Professor M. Ponzio, University of Turin, 

urin. 

SociETATEA RoMANA DE RADIOLOGIE s1 ELECTROLOGIE 
Secretary, Dr. G. Gatoschi, Str. Isvor 14-16, Bucarest. 
Meets second Monday in every month with the ex- 
ception of July and August. 

Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LeninGRAD RoentTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock State Insti. 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o'clock, the 
place of meeting being selected by the Society. 

Po.tsu Society or RaDIoLocy 
Secretary, Dr. Jan. Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society or RapIoLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society or Mepicat Rapiotocy 1x SwEDEN 
Meets in Stockholm. 

Society or Mepicat RapioLocy 1n Norway 
Meets in Oslo. 

Society oF Mepicat Rapio.ocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society or Mepicat Rapio.ocy 1n FinLanp 
Meets in Helsingfors. 

ViENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6.30 P.M. at 
Zentral-R6ntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 


ORIENT 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kink1 RoeEnTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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THE PROGRAM OF THE FIFTH 
INTERNATIONAL CONGRESS 
OF RADIOLOGY 


Contributions for the program of the 
Fifth International Congress of Radiology 
are now being received. The Congress will 
be held at the Palmer House, Chicago, 
September 13-17, 1937. 

The rules of the International Congress 
require that participants in the program 
be members of the Congress. Announce- 
ments setting forth the requirements for 
membership have been mailed to all mem- 
bers of radiological societies in all countries. 

All who wish to take part in the program 
should apply to the President, Dr. A. C. 
Christie, 1835 Eye Street, N. W., Wash- 
ington, D. C., stating the subject which 
they wish to present and at the same time 
should send their application for member- 
ship in the Congress to The Secretary, 
lifth International Congress of Radiology, 
2561 North Clark Street, Chicago, Illinois. 

If possible, the application for place on 
the program should be accompanied by a 
five hundred word abstract and in any case 
such abstract must be received by the 
President not later than April 1, 1937, and 
the full text of the paper not later than 
May 1, 1937. The abstracts will be pub- 
lished in the three official languages of the 
Congress at least six weeks prior to the 


meeting of the Congress. The full text will 


also be translated into the other two official 
languages and will be projected on the 
screen in those languages while it is being 
delivered. 

Prompt transmission of the abstract and 
full text will greatly facilitate the work of 
translation, publication of the book of ab- 
stracts and preparation of the films for 
projection. 


EASTERN CONFERENCE OF 
RADIOLOGISTS 
The Eastern Conference of Radiologists 
will hold its annual meeting in New York 
City on Friday and Saturday, January 29 
and 30, 1937. Headquarters will be at the 
Hotel Pennsylvania. 
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There will be an informal reception to 
visiting radiologists and their families on 
the evening of January 28. The reception 
will take place at eight o’clock at the Hotel 
Pennsylvania. Registration will begin on 
Thursday afternoon, January 28, at the 
Hotel Pennsylvania. 

The sessions of the Conference will be 
as follows: 


Friday, January 29 
g.00 A.M.—12.00 M: Memorial Hospital. 
1.00 P.M. (promptly): Luncheon at the 
Presbyterian Hospital. 
2.00-4.30 P.M.: Presbyterian Hospital. 


Saturday, January 30 


g.00 A.M.—12.00M.: Mt. Sinai Hospital. 

1.00 P.M. (promptly): Luncheon New York 
Academy of Medicine. 

2.00-4.30 p.M.: New York Academy of 
Medicine: Presentation by Lenox Hill 
Hospital Staff. 


Transportation will be furnished be- 
tween the Hotel and the various meeting 
places. 


CLINICAL CONFERENCE OF MID- 
WESTERN RADIOLOGISTS 

The first annual Clinical Conference of 
Mid-Western Radiologists is to be held in 
Rochester, Minnesota, February 12 and 
13, 1937. All radiologists are invited to 
attend. Headquarters will be at the Kahler 
Hotel. 

If there is a sufficient number making 
the trip from Chicago to Rochester there 
will be a special train from Chicago on 
Thursday afternoon, February 11. 


SOUTH CAROLINA X-RAY 
SOCIETY 

The first regular fall meeting of the 
South Carolina X-Ray Society was held on 
Thursday, November 5, 1936, at I P.M. at 
Charleston in the Medical College of the 
State of South Carolina. The following 
program was presented. 


1. A Discussion of Supervoltage Therapy 
Installations. R. B. Taft, M.D. 


a 
| 
i 
of 
is 
t 
wr ONE, 
an 


3 
he 


116 Society Proceedings, Correspondence and News Items 


2. Treatment of Cancer of the Breast. T. 
Hutson Martin, M.D., and Augusta Wil- 
lis, M.D. 

3. The Effects of Irradiation on Normal and 
Abnormal Cells. J. Hampton Hoch, D.Sc. 

4. Skin Reactions and Skin Recovery. Hillyer 
Rudisill, Jr.. M.D. 

5. The Pathological Grading of Tumors. 
Thomas Peery, M.D. 

6. Microscopic Changes in Tumors following 


Irradiation. Harold Wood, M.D. 


The meeting was well attended and it 
was unanimously voted to make this fall 
meeting an annual event. As listed in the 
Journat, the other meeting of the South 
Carolina Roentgen Society is at the time 
and place of the State Medical Association 
meeting. This fall meeting will always be 
in Charleston on the first Thursday in 
November which will coincide with the 
Annual Founder’s Day Celebration of the 
State Medical College. 


SILVANUS THOMPSON LECTURE 


Dr. Arthur C. Christie, of Washington, 
D. C., a former Editor of this Journat 
and President of the Fifth International 


Congress of Radiology to be held in Chi- © 


cago in 1937, delivered the Silvanus 
Thompson Memorial Lecture before the 
British Institute of Radiology at its An- 
nual Congress in London on December 3, 
1936. The subject of his lecture was 
“The Diagnosis and Treatment of Primary 
Cancer of the Lungs.” 


DIPLOMATES OF THE AMERICAN 
BOARD OF RADIOLOGY 


1. AckeMAnn, H. W., Rockford, IIl., Radiology. 

2. Apair, Frank E., New York, N. Y., Therapeutic Radiol- 
ogy. 

Simon, Providence, R. I., Radiology. 

Acexanper, F. K., Philadelphia, Pa., Radiology. 

. Atten, B. M., Wilmington, Del., Diagnostic Roentgenology. 

. Atten, Bunpy, Tampa, Fla., Radiology. 

Auten, Kennetu D. A., Denver, Col., Radiology. 

. Aten, Lewis G., Kansas City, Kans., Radiology. 

. Aten, M. Lowry, Philadelphia, Pa., Radiology. 

Atcen, Wittiam E., Jr., St. Louis, Mo., Roentgenology. 

. Attey, Revusen G., Pittsburgh, Pa., Diagnostic Roent- 
genology. 

. Attison, R. G., Minneapolis, Minn., Roentgenology. 

. Atrman, W. S., Quincy, Mass., Radiology. 

. Ames, Forrest B., Bangor, Me., Roentgenology. 

. Anverson, W. D., Memphis, Tenn., Roentgenology. 
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Anprews, J. Ropert, Cleveland, O., Radiology. 

Ane, J. N., New Orleans, La., Radiology. 

Anspacn, E., Chicago, Ill., Roentgenology. 
Arcuer, Vincent W., University, Va., Roentgenology. 
Arens, Rosert A., Chicago, IIl., Radiology. 

Arneson, A.N., St. Louis, Mo., Therapeuiic Radiology. 
Asusury, Howarp E., Baltimore, Md., Radiology. 
Arkins, S. M., Waterbury, Conn., Roentgenology. 
Avretius, J. Ricnarps, St. Paul, Minn., Roentgenology. 
Avery, Puitip S., New Brunswick, N. J., Roentgenology. 


. Bacuman, M.H., Youngstown, O., Roentgenology. 

. Bacon, Ratpu D., Erie, Pa., Radiology. 

. Baper, E. R., Cincinnati, O., Radiology. 

. Batrey, C. O., Los Angeles, Cal., Therapeutic Radiology. 
. Battey, Witsur, Pasadena, Cal., Radiology. 

. Baker, Cuartes F., Newark, N.J., Roentgenology. 

. Baker, Evcar C., Youngstown, O., Radiology. 

. Bart, Crarence F., Rutland, Vt., Therapeutic Radiology. 
. Batt, Roserr P., Chattanooga, Tenn., Roentgenology. 

. Barriecp-Carter, M., Birminghan, Ala., Roentgenology. 
. Barker, Watter C., Philadelphia, Pa., Radiology. 

. Barker, W. Aten, Petersburg, Va., Roentgenology. 

. Barnes, Joun M., Buffalo, N. Y., Roentgenology. 

. Barnett, Artuur F., Eugene, Ore., Radiology. 

. Barr, Ricnarp E., Beaumont, Tex., Therapeutic Radiol- 


ogy. 


- Barrow, S. C., Shreveport, La., Radiology. 

. Bartn, Fart E., Chicago, IIl., Roentgenology. 

Bauer, Aucust A., Chicago, IIl., Roentgenology. 

. Baum, Samuet M., New York, N. Y., Therapeutic Radiol- 


ogy. 


. Baxter, O. D., Sumter, S. C., Radiology. 

. Beats, Joun A., Greenville, Miss., Radiology. 

. Beever, Raymonp C., Indianapolis, Ind., Radiology. 

Bein, D.S., Chicago, Ill., Radiology. 

. Bett, A. L. L., Brooklyn, N. Y., Roentgenology. 

Bett, J. C., Louisville, Ky., Roentgenology. 

. Benpick, Artuur J., New York, N. Y., Radiology. 

. BentsHek, Werner L., Aurora, IIl., Roentgenology. 

. Benjamin, Emanvuet W., Providence, R. I., Radiology. 
. Bero, H. Mitton, Bismarck, N. D., Radiology. 

. Bernatu, Geratp J., Detroit, Mich., Diagnostic Roent- 


genology. 


. Bernstern, J. H., New York, N. Y., Radiology. 

. Betoea, W. R., Memphis, Tenn., Roentgenology. 

. Berrs, ArtHur, Spokane, Wash., Radiology. 

. Brrpsatt, Epcar, Glens Falls, N. Y., Diagnostic Roent- 


genology. 


. Birketo, C. C., Detroit, Mich., Roentgenology. 

. Bisoop, Paut A,, Philadelphia, Pa., Radiology. 

. Brackett, Cuartes W., Boston, Mass., Roentgenology. 

. Biatne, Epwarp S., Los Angeles, Cal., Roentgenology. 

. Brake, T. W., Rochester, Minn., Radiology. 

. Butss, Geratp D., Altoona, Pa., Radiology. 

. Boom, Artuur R., Detroit, Mich., Diagnostic Roent- 


genology. 


. Bocan, Isaset K., Brookline, Mass., Roentgenology. 
. Bocan, Mary E., Brookline, Mass., Roentgenology. 
. Bocart, B., Chattanooga, Tenn., Reentgenol- 


ogy. 


. Bonnar, James M., New Bedford, Mass., Radiology. 
71. Bonorr, Kart M., Los Angeles, Cal., Diagnostic Roent- 


genology. 


. Borman, C. N., Minneapolis, Minn., Radiology. 

Borzett, F. F., Philadelphia, Pa., Radiology. 

. Bowen, Cart B., Oakland, Cal., Roentgenology. 

. Bowen, Davin R., Philadelphia, Pa., Radiology. 

. Bowne, Harry H., Rochester, Minn., Therapeutic Radi- 


ology. 


. Boyp, James F., Providence, R. I., Radiology. 

- Bores, James G., Plainfield, N. J., Roentgenology. 

. Braptey, Rosert A., Atlantic City, N.J., Radiology. 
. Brams, Jutius, Chicago, IIl., Radiology. 

. BranvenBura, H. P., Denver, Col., Radiology. 


| 
= 
38 26 
= 27 
= 
28 
29 
36 
3 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4! 
42 
43 
44 
|| 
45 
46 
47 
48 
49 
5 
¥*52 
53 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
3 
67 
68 
69 
| 
| 72 
73 
74 
75 
I 76 
I 
77 
78 
79 
81 


RRR 


INO. 


Brenneman, R. E., Meadville, Pa., Radiology. 

BripenBaucu, J. H., Billings, Mont., Radiology. 

Broeser, Henry V., Hoboken, N. J., Diagnostic Roent- 
genology. 


- Bromer, Ravpu S., Bryn Mawr, Pa., Radiology. 


Brooksuer, W. R., Fort Smith, Ark., Radiology. 
Brouse, Ivan E., Jacksonville, Ill., Roentgenology. 
Brown, H. O., Tampa, Fla., Roentgenology. 
Brown, Percy, Boston, Mass., Roentgenology. 
Brown, Samuet, Cincinnati, O., Roentgenology. 
Bruck, Samuet, Philadelphia, Pa., Radiology. 
Bryan, Lioyp, San Francisco, Cal., Roentgenology. 
Burcu, Hosart A., Elmira, N. Y., Radiology. 
BurcuaM, Tuomas A., Des Moines, Ia., Radiology. 
Burnett, H. W., Dayton, O., Roentgenology. 
Butter, Nicuotas G., Hartford, Conn., Radiology. 
Butter, P. F., Boston, Mass., Radiology. 


. CALpweELL, Cuartes S., Pittsburgh, Pa., Roentgenology. 
- Camp, Joun D., Rochester, Minn., Roentgenology. 

Capp, Cuartes S., San Antonio, Tex., Radiology. 

. Caruson, Gienn D., Dallas, Tex., Roentgenology. 

. Carr, Epson W., Chicago, IIl., Diagnostic Roentgenology. 
. Carter, Ray A., Los Angeles, Cal., Roentgenology. 

. Carty, Joun R., New York, N. Y., Radiology. 

. Case, James T., Chicago, IIl., Radiology. 

Carucart, Joun W., El Paso, Tex., Radiology. 

. CHALLENGER, CuesTer J., Chicago, IIl., Roentgenology. 

. CHAMBERLAIN, W. Epwarp, Philadelphia, Pa., Radiology. 
. Cuapman, Joun F., Pasadena, Cal., Roentgenology. 

. Cuitpe, Arruur E., Montreal, Que., Diagnostic Roent- 


genology. 


. Cuitps, D.S., Syracuse, N. Y., Roentgenology. 

. Curios, S. B., Denver, Col., Roentgenology. 

. CuiLko, A.J., New Rochelle, N. Y., Roentgenology. 

. Curistie, ARTHUR C., Washington, D. C., Radiology. 
. I. L., Bellingham, Wash., Radiology. 

. Crarporne, E. M., New York, N. Y., Radiology. 

. Crark, D. M., Santa Barbara, Cal., Radiology. 

- Ciark, James J., Atianta, Ga., Roentgenology. 

. Crark, Srantey A., South Bend, Ind., Radiology. 

. Crarkson, Wricurt, Petersburg, Va., Radiology. 

. CLeaves, Epwin N., Boston, Mass., Diagnostic Roent- 


genology. 


CLecuorn, Cuarces D., Miami, Fla., Radiology. 

. CLrement, Gace, Duluth, Minn., Radiology. 

. CLevetanp, W. R., Evansville, Ind., Radiology. 

. Coats, J. D., Oakland, Cal., Radiology. 

. Cog, Frep O., Washington, D. C., Radiology. 

. Corrin, Wuitman K., Boston, Mass., Roentgenology. 

. Conoon, Cart W., Bay Shore, N. Y., Diagnostic Roent- 


genology. 


. Cote, J. M., Windsor, Ont., Roentgenology. 

. Core, Lewis Grecory, New York, N. Y., Roentgenology. 
. Core, Paut F., Springfield, Mo., Radiology. 

- Core, Wittiam Grecory, New York, N. Y., Roentgenol- 


ogy. 


. Coey, SrepHen W., Memphis, Tenn., Roentgenology. 

. E, N., Cleveland, O., Diagnostic Roentgenology. 
. Cottins, James N., Indianapolis, Ind., Radiology. 

. J. J., Racine, Wis., Radiology. 

- Cook, Orrin S., Sacramento, Cal., Roentgenology. 

- Cook, Puitip H., Worcester, Mass., Radiology. 

. Coorey, R. M., Jackson, Mich., Roentgenology. 

. Coray, Q. B., Salt Lake City, Ut., Roentgenology. 

. Corcoran, WituiaM J Scranton, Pa., Roentgenology. 

. Costotow, E., Los Angeles, Cal., Therapeutic 


Radi ology 


. Crain, C. F., Corpus Christi, Tex., Radiology. 

. Cramp, G. W., Brooklyn, N. Y., Roentgenology. 

5. Crane, A, W., Kalamazoo, Mich., Roentgenology. 

. Crawrorp, Heten L., Winona, Minn., Roentgenology. 

. Crossy, Leonarp G., Denver, Col., Radiology. 

. Crossan, Joun W., Los Angeles, Cal., Diagnostic Roent- 


genology. 
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Crowoner, E. R., Evanston, IIl., Roentgenology. 
CunnINGHAM, Lester W., Mandarin, Fla., Roentgenology. 
Currin, Francis W., Brooklyn, N. Y., Roentgenology. 
Cusuway, B. C., Chicago, IIl., Radiology. 


Dann, Davin S., Kansas City, Mo., Radiology. 

DANNENBERG, Max, Brooklyn, N. Y., Roentgenology. 

Danzer, Joseru T., Oil City, Pa., Radiology. 

Dauxksys, Joseru, Excelsior Springs, Mo., Diagnostic 
Roentgenology. 

Davipson, Sou C., Rochester, N. Y., Roentgenology. 


- Davis, Ernest L., Springfield, Mass., Roentgenology. 
- Davis, F. M., San Antonio, Tex., Diagnostic Roentgenology. 


Davis, H. E., Chicago, Ill., Radiology. 


. Davis, Henry B., Lancaster, Pa., Radiology. 
. Davis, Kennetu S., Los Angeles, Cal., Roentgenology. 


Davison, C. O., Poughkeepsie, N. Y., Radiology. 

Davison, R. WintHrop, Trenton, N. J., Roentgenology. 

Dessir, Antuony G., St. Albans, N. Y., Diagnostic Roent- 
genology. 

Decker, Frep H., Peoria, IIl., Radiology. 

Dempster, J.H., Detroit, Mich., Diagnostic Roentgenology. 

Derr, Joun S., Frederick, Md., Roentgenology. 


. Desyarpins, ANATOLE, Wilkes-Barre, Pa., Roentgenology. 
Desyarvins, A. U., Rochester, Minn., Radiology. 


Deweese, E. R., Kansas City, Mo., Radiology. 

Dick, Pau G., Chicago, Ill., Roentgenology. 

Dickinson, J. C., Tampa, Fla., Roentgenology. 

Dixon, Georce S., New York, N. Y., Diagnostic Roent- 
genology. 

Donatopson, S. W., Ann Arbor, Mich., Roentgenology. 


. Dovs, Howarp P., Detroit, Mich., Radiology. 
. Doucuty, Witt1AM M., Cincinnati, O., Radiology. 


DowninG, Rosert E., Terre Haute, Ind., Radiology. 


. Downs, Etwoop E., Woodbury, N. J., Radiology. 


Drane, Rosert, Savannah, Ga., Roentgenology. 

Dresser, Ricuarp, Boston, Mass., Radiology. 

Duckworth, Roy D., White Plains, N. Y., Roentgenology. 

Duckwortn, Wittarp D., New Rochelle, N. Y., Roent- 
genology. 

Durry, J Ames J., New York, N. Y., Therapeutic Radiology. 

Dunnam, H. Kennon, Cincinnati, O., Diagnostic Roent- 
genology. 

Durrance, Frev Y., Houston, Tex., Roentgenology. 


EastLanp, Wittiam E., Oklahoma City, Okla., Thera- 
peutic Radiology. 

Eastmonb, Cuar es, Brooklyn, N. Y., Roentgenology. 

Eperken, Louts, Philadelphia, Pa., Radiology. 

Epwarps, Harotp G. F., Shreveport, La., Radiology. 


. Epwarps, J. Bennett, Englewood, N. J., Roentgenology. 
. Ecpert, W. E., Chester, Pa., Diagnostic Roentgenology. 
- Enrenprets, Bernarp, Brooklyn, N. Y., Roentgenology. 


Enxruicu, Davin E., New York, N. Y., Radiology. 


. Etprince, Watson W., Washington, D. C., Roent- 


genology. 
Evey, Cayton W., Norfolk, Va., Roentgenology. 
Exuis, Ivan G., Madison, Wis., Roentgenology. 
Etwarp, Joserx F., Washington, D. C., Roentgenology. 


. J B., San Diego, Cal., Radiology. 
. Enrievp, Cartes D., Louisville, Ky., Radiology. 


Ericksen, Lester G., Dubuque, Ia., Radiology. 


. Ernst, Epwin C., St. Louis, Mo., Radiology. 


Erskine, Artuur W., Cedar Rapids, Ia., Radiology. 


. Evans, J oun, Baltimore, Md., Roentgenolocy. 
’ g 


Evans, WiLu14M A., Detroit, Mich., Radiology. 
Evecetn, Frep S., Concord, N. H., Roentgenology. 
Exner, Freperick B., Seattle, Wash., Radiology. 


Farmer, Harry L., Cleveland, O., Radiology. 
FARRELL, Joun T., Jr., Philadelphia, Pa., Roentgenology. 


. Faust, J. J., Tyler, Tex., Radiology. 


Feaster, O. O., St. Petersburg, Fla., Radiology. 


. Fercuson, James W., Pittsburgh, Pa., Radiology. 
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. Fuitron, Huston F., Columbus, O., Diagnostic Roentgen- 


. Furst, Natuan J., Newark, N. J., Diagnostic Roentgen- 


243. 
4 Gar.anp, L. H., San Francisco, Cal., Radiology. 
. Gatecy, Tracy T., New Orleans, La., Radiology. 
246. 


267. 
. Gravy, Henry W., Washington, D. C., Radiology. 
. Granam, Ratpu S., Sacramento, Cal., Radiology. 
270. 
271. 
272. 
273. 
. Grimm, H. W., Pittsburgh, Pa., Therapeutic Radiology. 
. GroescueE., L. B., New York, N. Y., Radiology. 

276. 
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Feverstein, Benjamin L., Bay Shore, N. Y., Therapeutic 
Radiology. 

Fin eEMAN, Sotomon, New York, N. Y., Roentgenology. 

Frror, Wuirmer B., Baltimore, Md., Roentgenology. 

Fisuer, J. W., Pittsburgh, Pa., Radiology. 

Fisuer, L. F., South Bend, Ind., Roentgenology. 

Frax, Natuan, Cincinnati, O., Roentgenology. 

Finn, F., Decatur, Ill., Radiology. 

Fiynn, James M., Rochester, N. Y., Radiology. 

Forey, Joserx M., Peoria, Ill., Roentgenology. 

Foro, Frances A., Detroit, Mich., Radiology. 

Fort, W. A., Mare Island, Cal., Roentgenology. 

Fortier, Lucien A., New Orleans, La., Radiology. 

Fray, WatterR W., Rochester, N. Y., Radiology. 

Freepman, Eucene, Cleveland, O., Roentgenology. 

FREEDMAN, J oN, Detroit, Mich., Roentgenology. 

Freip, Jacos R., New York, N. Y., Radiology. 

Frere, Joun M., Chattanooga, Tenn., Roentgenology. 

Fricke, Ropert E., Rochester, Minn., Therapeutic Radi- 
ology. 

Frieptanp, Henry, New York, N. Y., Diagnostic Roent- 
genology. 

Friepman, Asa B., Brooklyn, N. Y., Radiology. 

FriepMan, Harry F., Boston, Mass., Radiology. 

FriepMAn, J acos, New York, N. Y., Roentgenology. 

FriepMan, Lewis J., New York, N. Y., Diagnostic Roent- 
genology. 

Friepman, Mitton, Newark, N.J., Therapeutic Radiology. 

Frucuter, Joserx M., Philadelphia, Pa., Radiology. 

Fueare, Isaac T., Louisville, Ky., Radiology. 

Fuimer, Cuartes C., San Francisco, Cal., Roentgenology. 


ology. 
Furey, Warren W., Chicago, Ill., Radiology. 


ology. 
Gatant1, Cuartes P., Chicago, Ill., Roentgenology. 
Gates, Russett, Minot, N. D., Roentgenology. 


Gecenrter, J osepn, Philadelphia, Pa., Therapeutic Radi- 
ology. 


. Gemmet, J. H., Philipsburg, Pa., Roentgenology. 

. Georce, Ariat W., Boston, Mass., Roentgenology. 

. Gerser, Isaac, Providence, R. I., Radiology. 

. GersHon-Conen, Jacos, Philadelphia, Pa., Radiology. 

. Geyman, Mitton J., Santa Barbara, Cal., Diagnostic 


Roentgenology. 


. Gurist, Davip M., Glendale, Cal., Roentgenology. 

. Granturco, Cesare, Urbana, IIl., Roentgenology. 

. Gites, Roy G., Temple, Tex., Roentgenology. 

. Gitties, Cart L., Cedar Rapids, Ia., Radiology. 

. Gitmore, W. M., Stratford, Ont., Radiology. 

. Gincotp, Joseru R., Meadville, Pa., Roentgenology. 

. Grover, M. H., Wichita Falls, Tex., Radiology. 

. Goin, Lowe t S., Los Angeles, Cal., Roentgenology. 

. Goiven, Ross, New York, N. Y., Roentgenology. 

. Gotpsmitu, Maurice F., Pittsburgh, Pa., Roentgenology. 
. Goopricn, Murray E., Toledo, O., Radiology. 

. Goopwin, Perry B., Peoria, IIl., Radiology. 

. GorFINKELL, Jutius, Pittsburgh, Pa., Diagnostic Roent- 


genology. 


. Gorsuine, Crarence S., Battle Creek, Mich., Roentgen- 


ology. 
Grace, Joseru M., Eloise, Mich., Radiology. 


Grancer, Amepee, New Orleans, La., Radiology. 
Gray, Horace D., Memphis, Tenn., Radiology. 
Greenrie_p, Henry, Brooklyn, N. Y., Radiology. 
Grier, Georce W., Pittsburgh, Pa., Radiology. 


Grou, Jean A., Cleveland, O., Roentgenology. 
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. Groover, Tuomas A., Washington, D. C., Radiology. 


. Hasse, J. Eowin, Milwaukee, Wis., Roentgenology. 

. Hackney, Ursan P., Dallas, Tex., Radiology. 

. Haptey, Lee A., Syracuse, N. Y., Roentgenology. 

. Hatt, E. Watter, Detroit, Mich., Radiology. 

Hari, Wenve C., Philadelphia, Pa., Radiology. 

. Hamitton, W. S., San Antonio, Tex., Diagnostic Roent- 


genology. 


. Hampton, A. O., Boston, Mass., Radiology. 

. Hankins, Joun L., Johnson City, Tenn., Roentgenology. 
. Hansen, Cyrus O., Minneapolis, Minn., Radiology. 

. Haroine, D. B., Lexington, Ky., Radiology. 

. Harpy, Crype C., Omaha, Neb., Diagnostic Roentgenology. 
. Hare, Hucu F., Boston, Mass., Radiology. 

. Harrinoton, B. D., Tacoma, Wash., Radiology. 

. Harris, Crarence P., Houston, Tex., Roentgenology. 

. Harris, Joun H., Harrisburg, Pa., Radiology. 

. Harris, Mito T., Spokane, Wash., Radiology. 

. Harris, T. T., Omaha, Neb., Radiology. 

. Harris, Wittiam, New York, N. Y., Therapeutic Radiol- 


ogy. 


. Hartrunc, Avotpn, Chicago, IIl., Roentgenology. 

. Hastey, Crype K., Detroit, Mich., Radiology. 

. Hauser, Harry, Cleveland, O., Radiology. 

. Hawtey, Sypney J., Danville, Pa., Roentgenology. 

. Hawortn, Wattace, Portland, Ore., Radiology. 

. Hay, Percy D., Jr., Florence, S. C., Radiology. 

. Heacock, Cuartes H., Memphis, Tenn., Roentgenology. 
. Heaty, Tuomas R., Boston, Mass., Roentgenology. 

. Heattey, Joun E., Oklahoma City, Okla., Diagnostic 


Roentgenology. 


. HepervinG, Joun, Youngstown, O., Radiology. 
. Herkxe, Hans W., Milwaukee, Wis., Radiology. 
. Henpricks, Ettiort M., Fort Lauderdale, Fla., Roentgen- 


ol ogy 


. Henpricxson, Anna R., Canton, O., Roentgenology. 

Henve, Newark, N. J., Roentgenology. 

. Henry, Lucas S., Syracuse, N. Y., Roentgenology. 

. Herper, Freperick K., West Palm Beach, Fla., Roent- 


genology. 


. Herrman, W.G., Asbury Park, N.J., Radiology. 
. Hess, Georce H., Uniontown, Pa., Roentgenology. 
. Heytmun, Harry H., Long Beach, Cal., Diagnostic Roent- 


genology. 


5. Hitpretn, R. C., Ann Arbor, Mich., Radiology. 

. Hitt, Harotp A., San Francisco, Cal., Radiology. 

. Hitt, Wacter C., Cleveland, O., Roentgenology. 

. Hitt, Lawrence M., Springfield, Ill., Roentgenology. 

. Hitron, James M., Klamath Falls, Ore., Roentgenology. 

. Hirscu, I. Sern, New York, N. Y., Radiology. 

. Honces, Frep J., Ann Arbor, Mich., Radiology. 

. Hopces, Frep M., Richmond, Va., Radiology. 

. Honces, Paut C., Chicago, IIl., Radiology. 

. Horrman, Wititam J., New York, N. Y., Therapeutic 


Radiology. 


5. Hotty, E., Muskegon, Mich., Roentgenology. 

. Hoimes, Georce W., Boston, Mass., Radiology. 

. Hotmes, W., Chillicothe, O., Roentgenology. 

Hotston, D., Massillon, O., Roentgenology. 

. Hopxirk, C. C., Santa Monica, Cal., Roentgenology. 

. Horrican, Artuur J., Springfield, Mass., Roentgenology. 
. Howarp, CampBeELt, New York, N. Y., Radiology. 

. Howarp, Wiit1aM P., Albany, N. Y., Roentgenology. 

. Howes, Witt1aM E., Brooklyn, N. Y., Radiology. 

. Huseny, M. J., Chicago, IIl., Roentgenology. 

. Hurrorp, Crarence E., Toledo, O., Radiology. 

. Hunt, Howarp B., Omaha, Neb., Radiology. 

. Hunt, Russet R., Providence, R. I., Roentgenology. 

. Hunter, James W., Jr., Norfolk, Va., Radiology. 

. Hutton, Freperick C., Philadelphia, Pa., Roentgenology. 
. Hynes, Witu1aM P., Washington, D. C., Therapeutic Radi- 


ology. 


. Ikepa, Kano, St. Paul, Minn., Roentgenology. 
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. Ittick, H. Fart, New York, N. Y., Roentgenology. 


ImBpopen, Harry M., New York, N. Y., Roentgenology. 


. Incser, Irvine S., San Francisco, Cal., Radiology. 


Irwin, W. A., Detroit, Mich., Radiology. 
Ivey, H. B., Goldsboro, N. C., Radiology. 


. Jacnes, Leorotp, New York, N. Y., Radiology. 

. Jackson, Byron H., Scranton, Pa., Radiology. 

. Jackson, Joun B., Kalamazoo, Mich., Roentgenology. 

. Jacoss, Lewis G., Jr., San Francisco, Cal., Radiology. 

. Jacox, Haron W., Pittsburgh, Pa., Radiology. 

. Jarre, Hans A., Detroit, Mich., Radiology. 

. Jenkinson, Davin L., Chicago, Ill., Roentgenology. 

. Jenkinson, E. L., Chicago, Ill., Radiology. 

. Jonannesson, Cart J., Walla Walla, Wash., Roentgen- 


ol IZ. 


. Jounson, Branttey M., Chicago, IIl., Roentgenolog y 

. Jounson, CLayton R., Los Angeles, Cal., Roentgenology. 
. Jounson, Winchester, Va., Roentgenology. 

. Jounson, Jesse B., Galveston, Tex., Radiology. 

. Jounson, Sypney E., Louisville, Ky., Diagnostic Roent- 


genology. 


. Jounson, Vincent C., Ann Arbor, Mich., Radiology. 
- Jounston, Zoe Axtison, Pittsburgh, Pa., Therapeutic 


Radiology. 


. Jones, Ciirrorp F., Cleveland, O., Roentgenology. 

. Jones, Horace C., Detroit, Mich., Radiology. 

Jones, WittiaM A., Kingston, Ont., Radiology. 

. Jupson, Herserr A., Santa Monica, Cal., Roentgenology. 
. Jupy, S., Greenville, S. C., Radiology. 


KaBakJIAN, ArMEN E., Lancaster, Pa., Radiology. 

Kaun, Max, Baltimore, Md., Roentgenology. 

WILLIAM K., Wheeling, W. Va., Roentgen- 
ology. 

Kann, U.S., Binghamton, N. Y., Radiology. 

Kap an, Ira I., New York, N. Y., Therapeutic Radiology. 

Kaptan, Morris, New York, N. Y., Diagnostic Roentgen- 
ology. 

Karo, Perer J., Mahanoy City, Pa., Radiology. 

KasasBacu, Haic H., New York, N. Y., Radiology. 

KeicuLine, Joun M., Huntingdon, Pa., Radiology. 

Keiru, Davin Y., Louisville, Ky., Radiology. 

Ketey, Jacos S., Providence, R. I., Roentgenology. 

J oun O., San Diego, Cal., Radiology. 

Kexty, James F., Omaha, Neb., Radiology. 

KENNING, Joun C., Detroit, Mich., Radiology. 

Kerby, James P., Salt Lake City, Ut., Roentgenology. 

Kerr, H. Dabney, Iowa City, Ia., Radiology. 

KesmMoveL, Kart F., Birmingham, Ala., Radiology. 

Kipper, Frank W., Los Angeles, Cal., Diagnostic Roent- 
geology. 

Kina, J. Casn, Memphis, Tenn., Radiology. 

Kinney, Lyect C., San Diego, Cal., Radiology. 

KIRKLAND, A. STan ey, St. John, N. B., Roentgenology. 

KirkLin, B. R., Rochester, Minn., Radiology. 

KLapprorH, Herman, Halstead, Kans., Roentgenology. 

New Brunswick, N. J., Radiology. 

Korransky, Gennavy H., Long Island City, N. Y., Diag- 
nostic Roentgenology. 

Kotvoorp, THeopore, Battle Creek, Mich., Diagnostic 
Roentgenology. 

KornB_uMm, Kart, Philadelphia, Pa., Radiology. 

Krart, Ernest, New York, N. Y., Roentgenology. 

Kuecte, F. H., Janesville, Wis., Roentgenology. 

Josepu C., Jackson, Mich., Roentgenology. 

KuHLMAN, Frep Y., Springfield, IIl., Roentgenology. 


. Larrerty, R. H., Charlotte, N. C., Radiology. 
. Lanpavu, Georce M., Chicago, IIl., Roentgenology. 
. Lanves, W. L. S., York, Pa., Roentgenology. 


LanGan, Paut C., Akron, O., Diagnostic Roentgenology. 
LanGe, Sipney, Cincinnati, O., Radiology. 
Lancer, Hetnz, Pittsburgh, Pa., Therapeutic Radiology. 


Lanman, Everett L., Battle Creek, Mich., Roentgenology. 
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Lape, C. Peartey, Buffalo, N. Y., Diagnostic Roentgen- 
ology. 


. Larkxey, Cuarces J., Bayonne, N. Diagnostic Roent- 


ge n ology . 


. Larrman, Istpore, Washington, D. C., Radiology. 
. Law, F. M., New York, N. Y., Diagnostic Roentgenology. 


Lawrence, W. S., Memphis, Tenn., Radiology. 
-AWSON, Joun D., Sacramento, Cal., Radiology. 
.EppY, E. T., Rochester, Minn., Radiology. 
-EDOUX, ALFRED C., Evanston, IIl., Radiology. 
.EEF, Epwarb, San Francisco, Cal., Radiology. 
-EFevre, WALTER I., Cleveland, O., Roentgenology. 
-EHMAN, J]. S., Philadelphia, Pa., Radiology. 


.ENz, Maurice, New York, N. Y., Therapeutic Radiology. 

.EONARD, Ratpu D., Boston, Mass., Roentgenology. 

-EucuTIA, T., Detroit, Mich., Radiology. 

-EVENE, GeorGE, Boston, Mass., Roentgenology. 

Inwin P., Anniston, Ala., Roentgenology. 

-Evin, G., Miami, Fla., Radiology. 

.E Vine, Davin, El Dorado, Ark., Diagnostic Roentgen- 
ology. 

/EVINE, SAMUEL, Philadelphia, Pa., Radiology. 

.EVITIN, J osePH, San Francisco, Cal., Radiology. 

evyN, Lester, Buffalo, N.Y., Diagnostic Roentgenology. 

.EWIS, RayMonp W., New York, N. Y., Diagnostic Roent- 
genology. 
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. Lempert, Harry F., Bethlehem, Pa., Roentgenology. 
I 
| 
I 
I 
I 
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I 


. Luevine, Morris B., Tulsa, Okla., Roentgenology. 

. LiepMan, Cuarves, Montreal, Que., Roentgenology. 

. LitjepaHL, Eimer N., Los Angeles, Cal., Roentgenology 
. Linceman, Lestie R., Rochester, N. Y., Roentgenology. 
. Lipscnuttz, Oscar, Minneapolis, Minn., Roentgenology. 


LirscuGl, J osepx J., Chicago, IIl., Roentgenology. 
Lirtic, L. V., Madison, Wis., Radiology. 


. Locury, Ratpu L., Indianapolis, Ind., Roentgenology. 
. Lockwoop, Ira H., Kansas City, Mo., Radiology. 
. Loup, Norman W., New Britain, Conn., Diagnostic Roent- 


genology. 


. Lucas, Cuarves D., Charlotte, N. C., Therapeutic Radi- 


ology. 


. Lucinian, Josery H., Miami, Fla., Roentgenology. 
. Lutz, Jeremian F., York, Pa., Roentgenology. 


MacCo it, D. R., Los Angeles, Cal., Roentgenology. 
MacComs, W.S., New York, N. Y., Therapeutic Radiology. 
McCartuy, Humpurey L., Boston, Mass., Roentgenology. 
McCartny, Justin E., Cincinnati, O., Radiology. 
McCaw, Wiitiam W., Washington, D. C., Radiology. 
McCianaHan, Cuartes W., West Los Angeles, Cal., 
Radiology. 
Donatp C., Lafayette, Ind., Radiology. 
McCuvre, C.C., Nashville, Tenn., Radiology. 
McCormick, ArtHur F., Du Bois, Pa., Roentgenology. 
McCormick, H. G., Laurel, Miss., Roentgenology. 
McCormick, Witt1AM M., Du Bois, Pa., Roentgenology. 
Joun F., Pittsburgh, Pa., Radiology. 
McDeep, Winrietp G., Houston, Tex., Roentgenology. 
McDermott, J oseru L., Kansas City, Mo., Radiology. 


. McE rarrick, Georce C., Wilmington, Del., Roentgen- 


ology. 
McEven, Harry B., Jacksonville, Fla., Radiology. 
McGaucuey, H. D., Joplin, Mo., Radiology. 
McGee, Harry H., Savannah, Ga., Roentgenology. 


McGeuee, H., Fresno, Cal., Roentgenology. 


McGuortutan, Artur B., St. Joseph, Mo., Radiology. 
McGurrin, W. Hersert, Calgary, Alberta, Radiology. 


. McHenry, Rupert K., Houston, Tex., Roentgenology. 


MclInrosu, Harriet C., New York, N. Y., Roentgenology. 


. McKinney, Joserx T., Roanoke, Va., Roentgenology. 


McNass, M., Ottawa, Ont., Roentgenology. 
McNamesg, Epcar P., Cleveland, O., Diagnostic Roent- 
genology. 


. McNutt, Joun R., Duluth, Minn., Radiology. 
McPeak, Crarence N., Fitchburg, Mass., Roentgenology. 
. McPeak, Epcar M., Washington, D. C., Radiology. 
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. Macmittan, A. S., Boston, Mass., Diagnostic Roentgen- 


ology. 


. Macruper, L. Freevanp, Norfolk, Va., Radiology. 

. Maurer, Hersert A., Cleveland, O., Roentgenology. 

. Mater, Roe J., Chicago, IIl., Radiology. 

. Matcotmson, Parrick H., Edmonton, Alberta, Radiology. 
. Matone, Leanper A., Terre Haute, Ind., Radiology. 

. Manpvevitte, Freverick B., Richmond, Va., Roentgen- 


ology. 


. Mances, Wits F., Philadelphia, Pa., Radiology. 

. Marcnsanks, S. S., Chattanooga, Tenn., Radiology. 

. Marks, Josern H., Fall River, Mass., Roentgenology. 

- Marquis, W. James, Newark, N.J., Roentgenology. 

. Martin, Cuartes L., Dallas, Tex., Radiology. 

- Martin, James M., Dallas, Tex., Radiology. 

. Martin, W. C., Louisville, Ky., Roentgenology. 

. Mason, Ciaupe H., El Paso, Tex., Diagnostic Roentgen- 


ology. 


. Masterson, Joun J., Brooklyn, N. Y., Roentgenology. 
. Matrack, James A., Longmont, Col., Diagnostic Roent- 


genology. 


. Marticx, Water L., Buffalo, N. Y., Radiology. 
. Maver, W.,, Jersey City, N. J., Roentgenology. 
. Mawuinney, Harvey N., Pittsburgh, Pa., Diagnostic 


Roentgenology. 


. May, Ernst A., East Orange, N. J., Radiology. 

. May, Raymonp V., Cleveland, O., Radiology. 

. May, Rosert J., Cleveland, O., Radiology. 

. Mayrietp, CLaup, Long Beach, Cal., Diagnostic Roent- 


ology. 


. Meavows, James A., Birmingham, Ala., Radiology. 

. Means, Hucu J., Columbus, O., Radiology. 

Mepevman, Joun P., St. Paul, Minn., Roentgenology. 

. Metanpn, Orvitte N., Los Angeles, Cal., Therapeutic 


Radiology. 


. Mecrzer, Samuet L., Portsmouth, O., Diagnostic Roent- 


genology. 


. Menvetson, Emanuet, Brooklyn, N. Y., Roentgenology. 
. Menges, Tuomas O., Grand Rapids, Mich., Radiology. 

. Menviite, Leon J., New Orleans, La., Radiology. 

. Mercuant, Asert K., Philadelphia, Pa., Radiology. 

. Merritt, E, Forrest, New York, N. Y., Roentgenology. 
. Merritt, E. A., Washington, D. C., Radiology. 

. Mesirow, Sipney D., Chicago, Ill., Roentgenology. 

. Meter, Epwarp G., Reading, Pa., Radiology. 

. Meyer, Kerru T., Evansville, Ind., Roentgenology. 

. Meyer, Wittiam H., New York, N. Y., Radiology. 

. Mires, Joun M., New Orleans, La., Diagnostic Roent- 


genology. 


Mitxman, Louis A., Scranton, Pa., Roentgenology. 

. Miter, Harry A., Baltimore, Md., Radiology. 

. Mitiwee, Rosert H., Dallas, Tex., Radiology. 

. Mine, Cuartes M., Okmulgee, Okla., Radiology. 

. Minor, Epwarp G., Detroit, Mich., Diagnostic Roent- 


genology. 


Morrat, F.J., Medford, Ore., Diagnostic Roentgenology. 

Motoney, Atsert M., Boston, Mass., Roentgenology. 

. Moore, ALexanper B., Washington, D. C., Radiology. 

. Moore, Ciaupe, Washington, D. C., Radiology. 

Moore, Daniet M., Monroe, La., Roentgenology. 

- Moore, Joun J., San Francisco, Cal., Radiology. 

. Moore, Paut D., Muncie, Ind., Radiology. 

. Moore, SHerwoop, St. Louis, Mo., Radiology. 

. Moore, Vernor M., Grand Rapids, Mich., Radiology. 

. Morrison, Murray C., London, Ont., Radiology. 

. Morrison, Sipney L., Boston, Mass., Roentgenology. 

. Morse, Russett W., Minneapolis, Minn., Roentgenology. 
. Morton, S. A., Milwaukee, Wis., Radiology. 

. Moxness, Bennie A., Northampton, Mass., Diagnostic 


Roentgenology. 


. Muetter, W. K., St. Louis, Mo., Diagnostic Roentgen- 


ology. 


. Muttican, Peter B., Ashland, Pa., Roentgenology. 
. Murpuy, G. W., Asheville, N. C., Roentgenology. 
. Murpny, Joun T., Toledo, O., Radiology. 
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Myers, Ratpu E., Oklahoma City, Okla., Radiology. 


. Nastunp, Ames W., St. Paul, Minn., Roentgenology. 

. Natuanson, Louts, Brooklyn, N. Y., Radiology. 

. Netson, Peter A., Chicago, IIl., Therapeutic Radiology. 

. Nessa, N. J., Sioux Falls, S. D., Roentgenology. 

. Newcomet, WituiaM S., Philadelphia, Pa., Radiology. 

. Newe t, Rosert R., San Francisco, Cal., Radiology. 

. Nicuots, B. H., Cleveland, O., Radiology. 

. Nicnots, Harotp E., Seattle, Wash., Diagnostic Roent- 


genology. 


. Norpin, Gustar T., Minneapolis, Minn., Radiology. 


. O'Bannon, R. P., Fort Worth, Tex., Radiology. 
5. O’Boyte, Cyrit P., Philadelphia, Pa., Diagnostic Roent- 


genology. 


. O’Brien, Freverick W., Boston, Mass., Radiology 

7. O’ConneELL, Anprew E., Worcester, Mass., Roentgenology. 
. O’NeILt, Joun R., San Francisco, Cal., Roentgenology. 

. Oecusiik, WALDo R., Olive View, Cal., Diagnostic Roent- 


genology. 


. Ocven, Ratpu T., Hartford, Conn., Radiology. 

. Orin, Harry, Chicago, Ill., Roentgenology. 

. Ornvorr, B. H., Chicago, III., Radiology. 

. Orr, Ciirrorp R., Buffalo, N. Y., Radiology. 

. Osmonp, Joun D., Cleveland, O., Roentgenology. 

. OsmonD, Lestie H., Pittsburgh, Pa., Radiology. 

. Ossip, ABRAHAM, New York, N.Y., Diagnostic Roentgen- 


olo gy. 


7. Ostrum, Herman W., Philadelphia, Pa., Roentgenology. 
58. Ourtan, Avom K., New York, N. Y., Diagnostic Roentgen- 


ology. 


. OverGaarD, Anpers P., Omaha, Neb., Radiology. 
. Owen, Artuur K., Topeka, Kans., Roentgenology. 
. Owen, Cottn C., San Bernardino, Cal., Roentgenology. 


. Paine, Ropert, Memphis, Tenn., Radiology. 
. Patten, Conve veS., Rochelle Park, N.J., Therapeutic 


Radiology. 


. Parmer, Dorwin L., Portland, Ore., Radiology. 

. Pancoast, Henry K., Philadelphia, Pa., Radiology. 

. Parker, Cart H., Pasadena, Cal., Roentgenology. 

. Parmeter, B. M., Bridgeport, Conn., Radiology. 

. Parry, Leo D., Easton, Pa., Radiology. 

. Paut, Lester W., Madison, Wis., Diagnostic Roentgen- 


ol ogy. 


Jesse R., Watertown, N. Y., Diagnostic Roent- 


genology. 


. Pepen, Josepu C., St. Louis, Mo., Roentgenology. 

. Perce, B., Ann Arbor, Mich., Radiology. 

. Penperorass, E, P., Philadelphia, Pa., Radiology. 

. Penpercrass, Rosert C., Americus, Ga., Roentgenology. 
. Percivat, Mitton F., Philadelphia, Pa., Radiology. 

. Perkins, Cuartes W., Norwalk, Conn., Roentgenology. 

. Pertperc, Harry J., Jersey City, N.J., Diagnostic Roent- 


genology. 


. Perrey, Arruur E., Waterloo, Ia., Radiology. 

. Perry, Gentz, Evanston, Ili., Radiology. 

. Perers, Cuester M., Canton, O., Radiology. 

. Pererson, Cuartes H., Roanoke, Va., Roentgenology. 

. Pererson, Georce E., Waukesha, Wis., Radiology 

. Pererson, V. L., Charleston, W. Va., Radiology. 

. Petrie, E. A., St. Johns, N. B., Roentgenology. 

. Pertit, Roswett T., Ottawa, Ill., Therapeutic Radiology. 
. Prauter, G. E., Philadelphia, Pa., Radiology. 

. Puitips, Herman B., New York, N. Y., Radiology. 

. Pxuiturps, Crype C., Charlotte, N. C., Radiology. 

y. Prerce, Harotp J., Terre Haute, Ind., Radiology. 

. Pierson, Joun W., Baltimore, Md., Radiology. 

. Pinpett, Mert L., Los Angeles, Cal., Diagnostic Roent- 


genology. 


. Pines, Joun A., Orlando, Fla., Therapeutic Roentgenology. 
. Pirie, A. H., Montreal, Que., Radiology. 

. Pirrs, THomas A., Columbia, S. C., Roentgenology. 

. Poptasky, Harry B., Milwaukee, Wis., Roentgenology. 
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. Pomeroy, Lawrence A., Cleveland, O., Radium Therapy. 
. Pororr, Constantine, Haverhill, Mass., Diagnostic Roent- 


+ 


Ponte, E. A., Madison, Wis., Therapeutic Radiology. 
PomeRrANz, Maurice M., New York, N. Y., Radiology. 
PoMERANZz, Newark, N. J]., Roentgenology. 


genology. 


. Popp, Watter C., Rochester, Minn., Therapeutic Radi- 


0 ogy 


. Porter, Horace W., Jackson, Mich., Radiology. 
. Portmann, U. V., Cleveland, O., Radiology. 
. Post, JosernH W., Philadelphia, Pa., Diagnostic Roent- 


genology. 


. Porrer, Carton F., Syracuse, N. Y., Roentgenology. 
. Porrer, Ho tis E., Chicago, IIl., Roentgenology. 
. Porrer, Roy P., Marshfield, Wis., Roentgenology. 
. Pounp, Ropert E., New York, N. Y., Roentgenology. 
. Powe tt, E. V., Temple, Tex., Radiology. 
, Temple, 1 
. Powers, Martin T., Utica, N. Y., Diagnostic Roentgen- 


ology. 


. Powers, Ricwarp T., Springfield, Mass., Radiology. 
. Powers, Rosert A., Palo Alto, Cal., Radiology. 
. Price, R. J., Dayton, O., Radiology. 
. Proury, J. V., Terre Haute, Ind., Radiology. 
Haute, g) 
. Putts, B. Swayne, Erie, Pa., Roentgenology. 


. Quick, Douctas, New York, N. Y., Therapeutic Radiology. 
. Quictey, D. T., Omaha, Neb., Radium Therapy. 

- Quimpy, A. Jupson, New York, N. Y., Roentgenology. 

. Quiney, James J., Easton, Pa., Radiology. 

. Quincan, CATHERINE M., Santa Rosa, Cal., Roentgenology. 


. Raap, Gerarp, Miami, Fla., Radiology. 
. Rappine, Moses B., Elizabeth, N.J., Diagnostic Roent- 


genology. 


. Ratuspone, Ratpu R., Washington, D. C., Radiology. 
. RauscHensacu, Cuartes W., Hammond, Ind., Roent- 


genology. 


5. Ravotp, Henry J., St. Joseph, Mo., Radiology. 
. Ray, Witi1aM B. G., Pittsburgh, Pa., Roentgenology. 
. Reaves, Hucu G., Knoxville, Tenn., Roentgenology 
. Reep, Cuartes B., Newburgh, N. Y., Roentgenology. 
. Reeves, Rosert J., Durham, N. C., Radiology. 
. Remey, E., Clearfield, Pa., Radiology. 
. Retneke, Harotp G., Cincinnati, O., Roentgenology. 
. Rerrrer, Georce S., East Orange, N. J., Radiology. 
. Remer, Joun, New York, N.Y., Therapeutic Roentgen- 


ol ORY. 


. Ricwarp A., Brooklyn, N. Y., Roentgenology. 

Reynoitps, Lawrence, Detroit, Mich., Radiology. 

. Ratvenart, Darmon A., Little Rock, Ark., Roentgenology. 
. Ruupy, Booker E., Greensboro, N. C., Roentgenolog y. 

. Rice, Frank M., San Francisco, Cal., Roentgenology. 

. Ricnarps, Cuartes M., San Jose, Cal., Radiology. 

. Ricrer, Leo G., Minneapolis, Minn., Radiology. 

. Rirvo, Max, Boston, Mass., Radiology. 

. Rirzman, Auten Z., Harrisburg, Pa., Roentgenology. 

. Roserts, Dovctras J., Hartford, Conn., Radiology. 

. Rosin, Naruaniet H., Hempstead, N. Y., Roentgenology. 
5. Rosin, Percivat A., Hempstead, N. Y., Roentgenology. 

. Rosins, Samuet A., Boston, Mass., Roentgenology. 

. Rosinson, G. ALLEN, New York, N. Y., Therapeutic Radi- 


ol ogy. 


. Rosinson, Racpu V., Pittsburgh, Pa., Roentgenology. 
. Ropinson, Watter W., Memphis, Tenn., Roentgenology. 
. RopensauGu, Freperick H., San Francisco, Cal., Radi- 


ology. 


. Ropcers, FLoyp D., Columbia, S. C., Radiology. 

. Ropick, J. C., New Orleans, La., Roentgenology. 

- Ropriquez, Juan, Fort Wayne, Ind., Radiology. 

. Rotanp, Marion M., Oklahoma City, Okla., Therapeutic 


Radiology. 


5. Rork, Lee W., Hastings, Neb., Roentgenology. 
. Rose, Cassie B., Chicago, IIl., Radiology. 
. Rosensaum, Georce, Philadelphia, Pa., Diagnostic Roent- 


genology. 
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Rosn, Rreva, New York, N. Y., Therapeutic Radiology. 

Rousseau, J. P., Winston Salem, N. C., Radiology. 

Rowe, Epwarp W., Lincoln, Neb., Radiology. 

Rowe tt, Epwarp E., Stamford, Conn., Roentgenology. 

RuBENFELD, SipNey, New York, N. Y., Therapeutic Radi- 
ology. 

Rusert, SAMvuEL R., Chicago, IIl., Roentgenology. 

Rupe, Joe C., New York, N. Y., Radiology. 

Rupisiit, Hittyer, Jr., Charleston, S.C., Radiology. 

Rucctes, Howarp E., San Francisco, Cal., Roentgenology. 

Rutison, Foster C., Syracuse, N. Y., Roentgenology. 

Rut.epce, Ciirrorp P., Shreveport, La., Radiology. 

Rypins, Epwin L., Bloomington, IIl., Radiology. 


SamvueEL, Ernest C., New Orleans, La., Roentgenology. 
SANDERSON, STEVENS S., Detroit, Mich., Radiology. 
Sante, L. R., St. Louis, Mo., Radiology. 

Sarcent, H., Oakland, Cal., Radiology. 
ScHEeNcK, SAMUEL GeorcE, Brooklyn, N. Y., Radiology. 
ScHIMMELPFENNIG, R. D., Montclair, N.J., Roentgenology. 
ScumiptT, Ernst A., Denver, Col., Radiology. 

Scumitz, Henry, Chicago, Ill., Therapeutic Radiology. 


. Scunack, A. G., Honolulu, Hawaii, Radiology. 

. ScHNOEBELEN, Paut C., St. Louis, Mo., Roentgenology. 
. ScHons, Epwarp, St. Paul, Minn., Radiology. 

. Scuumacuer, F. L., Pittsburgh, Pa., Radiology. 

. ScHwartz, Cuartes W., New York, N. Y., Roentgenology. 
. Scuwartz, Irvinc, New York, N. Y., Diagnostic Roent- 


genology. 


. Scorr, Ciirron R., New Haven, Conn., Roentgenolog y. 
5. Scorr, Witnetmina S., Lancaster, Pa., Radiology. 
. Seeps, Asa E., Spokane, Wash., Radiology. 
. SHaprro, V., Brooklyn, N. Y., Diagnostic Roent- 


genology. 


. SHaprro, WittiaM M., Toledo, O., Radiology. 

. SHarpe, A. Maxwe t, Chester, Pa., Roentgenology. 

. SHaw, W. McL., Jacksonville, Fla., Roentgenology. 

. SHesesta, Emit M., Detroit, Mich., Radiology. 

. SHELDON, Francis B., Stockton, Cal., Radiology. 

. SHERIDAN, WiLt1AM M., Spartanburg, S. C., Radiology. 

. SHERMAN, Hergert DeEG., White Plains, N. Y., Diagno- 


nostic Roentgenology. 


. SHerrick, Eart C., Connellsville, Pa., Diagnostic Roent- 


genology. 


. Suirett, E. Leer, Louisville, Ky., Roentgenology. 

7. SHore, O. J., Detroit, Mich., Diagnostic Roentgenology. 
. SHoutpers, H. S., Nashville, Tenn., Radiology. 

. SHULMAN, Simon, Far Rockaway, N. Y., Roentgenology. 
. SIcHLER, Harper G., Lafayette, Ind., Radiology. 

. StcKeLs, THomas N., Watertown, N. Y., Roentgenology. 
. Srerert, Atrrep C., Oakland, Cal., Radiology. 

. SicMAN, Freperick G., Salisbury, N. C., Roentgenology. 
. Sims, Georce P., Columbus, O., Therapeutic Radiology. 
. SkinnER, Epwarp H., Kansas City, Mo., Radiology. 

. Skomp, C. E., Denver, Col., Diagnostic Roentgenology. 

. SmepAL, M. I., Boston, Mass., Radiology. 

. Smiru, Artuur B., La Jolla, Cal., Diagnostic Roentgen- 


ol ogy. 


. Smit, B. B., Buffalo, N. Y., Diagnostic Roentgenology. 
. Smit, JERoME H., San Angelo, Tex., Radiology. 

. Smitru, Lester A., Indianapolis, Ind., Radiology. 

. Smit, Ricuarp L., Grand Rapids, Mich., Radiology. 

. Smitu, R. Mances, Philadelphia, Pa., Roentgenology. 

. Smitu, Roscoe L., Lincoln, Neb., Radiology. 

. Smytu, THomas L., Allentown, Pa., Roentgenology. 

. SneaD, Lawrence O., Richmond, Va., Roentgenology. 

. Snow, Henry, Dayton, O., Radiology. 

. Snow, Wittiam, New York, N. Y., Roentgenology. 

. Snure, Henry, Los Angeles, Cal., Roentgenology. 

. SoILAND, ALBERT, Los Angeles, Cal., Radiology. 

. Sotis-ConHen, Leon, Philadelphia, Pa., Radiology. 

. Sosman, M. C., Boston, Mass., Radiology. 

. Soute, Arruur B., Jr., Burlington, Vt., Roentgenology. 
. SPACKMAN, Epcar W., Philadelphia, Pa., Radiology. 
. SpanG_er, Davis, Dallas, Tex., Radiology. 
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. Spencer, Hunter B., Lynchburg, Va., Roentgenology. 
. Spencer, Jack, Boston, Mass., Radiology. 
. Sprttman, Ramsay, New York, N. Y., Diagnostic Roent- 


genology. 


. Spitman, Harotp A., Ottumwa, Ia., Roentgenology. 

. Spinzic, Eocar W., St. Louis, Mo., Radiology. 

. Sproutt, Joun, Haverhill, Mass., Roentgenology. 
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. Steet, Davin, Cleveland, O., Roentgenology. 
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. SrerHenson, F. B., Denver, Col., Radiology. 

. Stevens, R. H., Detroit, Mich., Radiology. 
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. Srewart, WenpDeELt, East St. Louis, IIl., Diagnostic Roent- 
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. Taormina, Louis J., Brooklyn, N. Y., Diagnostic Roent- 
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. Taytor, Cuirrorp C., Indianapolis, Ind., Radiology. 
. Taytor, Henry K., New York, N. Y., Diagnostic Roent- 
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. Taytor, Raymonp G., Los Angeles, Cal., Radiology. 
. Taytor, Ricnarp T., Los Angeles, Cal., Radiology. 
. Terrecsaum, Meyer D., New Orleans, La., Roentgen- 


ology. 


. Tempceton, Freperic E., Chicago, IIl., Radiology. 

. Tuomas, M. A., Cleveland, O., Radiology. 

. THompson, Haro tp B., Seattle, Wash., Radiology. 

. Tuuresson, Paut F., Riverside, Cal., Roentgenology. 

. Tice, Gaten M., Kansas City, Kans., Radiology. 

. Ticny, L. S., Chicago, Ill., Roentgenology. 

. Trrrerincton, Paut F., St. Louis, Mo., Roentgenology. 

. Treves, Norman, New York, N.Y., Therapeutic Radi- 


ology. 


. Troye, Oscar R., Fairfield, Ala., Radiology. 

. Trostier, Isavor S., Chicago, Ill., Radiology. 

. Troup, Ratpu L., Green Bay, Wis., Radiology. 

. C., Allentown, Pa., Roentgenology. 
. Tuccte, Attan, New York, N. Y., Radiology. 

. Tyrer, Atsert F., Omaha, Neb., Radiology. 


. Upe, Watter H., Minneapolis, Minn., Roentgenology. 
. Ursricn, Henry L., Detroit, Mich., Roentgenology. 

. Uttmann, Henry J., Santa Barbara, Cal., Radiology. 
. Unruc, Georce A., Pueblo, Col., Radiology. 

. Uncer, Arruur S., New York, N.Y., Roentgenology. 
. Upson, Wicsur O., Battle Creek, Mich., Radiology. 


. Van Atten, Harvey W., Springfield, Mass., Radiology. 
. Van Buskirk, Epmunp M., Fort Wayne, Ind., Roentgen- 
ology. 


787. Van Nuys, Roscoe G., Berkeley, Cal., Radiology. 

788. Van Winkie, LeRoy P., Brooklyn, N. Y., Diagnostic 
Roentgenology. 

789. Vastine, Jacos H., Philadelphia, Pa., Radiology. 

790. Vetxorr, Meron, Fort Wayne, Ind., Roentgenology. 

791. Virpen, C. Eocar, Kansas City, Mo., Radology. 

792. Voct, Epcar C., Boston, Mass., Roentgenology. 

793. Voxe, Eowarp L., Akron, O., Diagnostic Roentgenology. 

794. Joun C., Chicago, Ill., Radiology. 

795. Vottz, AtBert L., Richmond Hill, N. Y., Roentgenology. 

796. von Poswick, GiseLa, Scranton, Pa., Roentgenology. 


797. Wacuowskl1, T. J., Chicago, Ill., Roentgenology. 
798. Wacker, Howarp M., Fort Worth, Tex., Radiology. 
799. Wattace, K. K., Norfolk, Va., Radiology. 
800. Watton, Henry J., Baltimore, Md., Radiology. 
8o1. Warpen, Marine R., Albuquerque, N. M., Roentgenolog y. 
802. Warrietp, Cuester H., Wichita, Kans., Roentgenology. 
803. Warren, Atva H., Malden, Mass., Diagnostic Roentgen- 
ology. 
804. Wascn, Mitton G., Brooklyn, N. Y., Radiology. 
805. Wasson, W. W., Denver, Col., Radiology. 
806. Warers, Cuar-es A., Baltimore, Md., Radiology. 
807. Watkins, W. Warner, Phoenix, Ariz., Radiology. 
808. Weaver, CLarence E., Detroit, Mich., Roentgenology. 
*809. Wess, James A. H., Wichita, Kans., Roentgenology. 
810. Weser, Harry M., Rochester, Minn., Roentgenology. 
811. Weeks, R., Denver, Col., Radiology. 
812. WeiskotTen, W. Orto, San Diego, Cal., Roentgenolog y. 
813. Werrzner, Imre, New York, N.Y., Diagnostic Roentgen- 
ology. 
814. Weirzner, SAMUEL F., New York, N.Y., Diagnostic Roent- 
genology. 
815. Wentworth, A. J., Mankato, Minn., Radiology. 
816. Wescott, C., Atlantic City, N. J., Radiology. 
817. West, James H., Cleveland, O., Radiology. 
818. West, THEopore S., Port Chester, N. Y., Roentgenology. 
819. WuHeat ey, Frank E., Boston, Mass., Radiology. 
820. Wueatcey, Louis F., New Haven, Conn., Roentgenology. 
821. Cuar.es, Boston, Mass., Radiology. 
822. WuireHeaD, Lawtuer J., Richmond, Va., Roentgenology. 
823. Wuittock, Simon B., Norfolk, Va., Roentgenology. 
824. Wipmann, B. P., Philadelphia, Pa., Radiology. 
825. Wicsy, Patmer E., Dallas, Tex., Radiology. 
826. Witcox, Crark A., Wichita Falls, Tex., Radiology. 
827. Wittiams, Artuur J., San Francisco, Cal., Radiology. 
*828. WittiaMs, Francis H., Boston, Mass., Radiology. 
829. Wittiams, Lester J., Baton Rouge, La., Radiology. 
830. Wittiams, P. A., Hempstead, N. Y., Roentgenology. 
831. Witty, Ratpu G., Chicago, Ill., Roentgenology. 
832. WincHELL, A. VauGun, Rochester, N. Y., Therapeytic 
Radiology. 
833. Witson, Hucu M., New Haven, Conn., Roentgenology. 
834. Witson, James E., Clarksburg, W. Va., Diagnostic Roent- 
genology. 
835. Wixson, Joun S., Monticello, Ark., Therapeutic Radiology. 
836. Wixson, R. T., Austin, Tex., Roentgenology. 
837. Witson, A., Lewiston, Me., Roentgenology. 
838. Wisster, J. E., Washington, D. C., Radiology. 
839. Wirners, SanrorD M., Denver, Col., Therapeutic Radi- 
ology. 
840. Witwer, E. R., Detroit, Mich., Radiology. 
841. Wootrorp, Josepu S., Eureka, Cal., Radiology. 
842. Wricut, Ceci S., Indianapolis, Ind., Radiology. 
843. Wurster, Lioyp E., Williamsport, Pa., Roentgenology. 


844. Youna, Barton R., Philadelphia, Pa., Radiology. 
845. Youna, James L. R., New York, N.Y., Therapeutic Radi- 
ology. 


846. Zink, Oscar C., St. Louis, Mo., Radiology. 
847. Zutick, J. Donan, Philade!phia, Pa., Roentgenology. 
* Deceased 
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In addition to the above list there are a 
number who have passed part of the exam- 
ination and will appear again for examina- 
tion in other branches. 

There will be two examinations con- 
ducted by the Board during 1937, the first 
in Atlantic City June 4, 5 and 6 and the 
second in Chicago September Io, 11 and 
12. Those who contemplate appearing be- 
fore the Board at either of these meetings 
should have their applications in the 
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Secretary’s office at least three months in 
advance of the meeting. 

The Board is preparing a new roster of 
all diplomates. The Secretary would appre- 
ciate information concerning anyone who 
has changed his location since receiving his 
certificate. 


B. R. M.D., 
Secretary-Treasurer, 
The American Board of Radiology 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


D’Emipio, ANGELO Santoro. Tumore cistico 
dell’emisfero cerebellare sinistro e della parte 
anteriore del verme. Recidiva operatoria. 
Radiumterapia efficace. (Cystic tumor of the 
left hemisphere of the cerebellum and the 
anterior part of the vermiform process. Op- 
erative recurrence. Effective radium ther- 
apy.) Arch. di radiol., 1935, 77, 231-238. 


A case is described in a child aged seven. He 
complained of pain in the occipital region, 
vomiting, strabismus, staggering and ataxic 
gait; the latter increased until he could not 
walk or stand. Roentgen examination showed 
signs of tumor in the posterior fossa. He was 
given two series of roentgen treatments and 
after each improved but grew worse again. Op- 
eration was performed and showed a cystic 
tumor of the left hemisphere of the cerebellum 
which invaded the anterior part of the vermi- 
form process. The surgeon removed the vermi- 
form process and a part of the substance of the 
left cerebellar hemisphere with the electric 
bistoury. But it was necessary to leave a part 
of the tumor because of its close proximity to 
important vessels. The child seemed to improve 
for some months and was given another series 
of roentgen irradiations. But about eight 
months after the operation he began to have 
increasing difficulty in walking and examina- 
tion of the eygrounds showed slight turgor of the 
vessels. 

He was then given radium treatment. Four 
radium tubes each containing 10 mg. radium 
were placed in a Columbia paste apparatus 
modelled to the occipital region. The filter was 
2 mm. platinum; the focus-skin distance 3 cm. 
The intention was to irradiate for twenty days 
but at the end of a week the child showed 
marked signs of intolerance and the treatment 
was discontinued. After two weeks’ rest the 
child had recovered from the signs of intoler- 
ance and was again irradiated but with 11 
tubes of 2 mg. radium each with a filter of 
1 mm. platinum and a focus-skin distance of 
2.5 cm. The third day he showed slight signs 
of intolerance and the treatment was again 
stopped. About six weeks later he was again 


irradiated at first with 11 and after three days 
with 15 tubes of 2 mg. each. He was therefore 
given a total of fifteen days’ irradiation in 
forty-seven days. A month later he could stand 
on his feet. He was then given another irradia- 
tion of four days and two months later another 
irradiation of nine days. He continued to im- 
prove and was discharged in excellent condition 
with some neurological residues due to the op- 
eration and the prolonged intracranial hyper. 
tension. He is still in good condition almost two 
years after the last radium irradiation. 

The author emphasizes the importance of ir- 
radiations of slight intensity, frequently re- 
peated, in such cases and of close cooperation 


between surgeon and radiotherapist.— Audrey 
G. Morgan. 


Brunetti, Lopovico. Indicazioni e norme per 
V'assunzione di teleradiogrammi in cranio- 
logia. (Indications and projections for the 
taking of teleroentgenograms in craniology.) 
Radiol. med., July, 1935, 22, 673-689. 


Many important details in craniometry can 
be studied only by means of teleroentgen- 
ography or hyperteleroentgenography. The ad- 
vantage of teleroentgenography applied to 
anthropometric measurement of the skull is 
that it brings out the planes at different depths 
and projects them on a single plane, which is 
an extremely valuable contribution to anthro- 
pometric technique. The technique of the 
method is described, the different projections 
used defined and the practical application of 
the method to a number of anthropometrical 
problems reviewed. A number of roentgeno- 
grams and diagrammatic drawings illustrating 
the points discussed are given.—Audrey G. 
Morgan. 


Wo ke, Knut. Roentgen-anatomical studies of 
the labyrinth. Acta radiol., 1935, 76, 668-672. 


So far as the author knows, the roentgen 
anatomy of the labyrinth has not been studied 
with contrast medium except by Stenvers in his 
projection. Lysholm and Runstrém have stud- 
ied the labyrinth in three projections which are 
most useful but not with contrast medium. The 
author studied the labyrinth in Lysholm and 
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Runstr6m’s three projections and in a fourth 
practically identical with that of Stenvers. He 
sawed through several temporal bones and 
filled the semicircular canals, the vestibule and 
the basal convolution of the cochlea with red 
lead. The bones were then reconstructed and 
stereoscopic roentgenograms taken. In the lat- 
eral projection the skull lies on its side with a 
point corresponding to the middle of the ex- 
ternal meatus in the center of the film. The 
central ray is centered with a cranial angle of 
15°. In the axial orthoprojection in the lateral 
position the position is the same as above. A 
point about 2 cm. caudad from the external 
meatus is placed in the center of the film. The 
central ray is directed to this point with a 
cranial angle of 35°. In the axial projection the 
patient lies in such a way that a plane through 
the eye-ear line runs parallel with the plane of 
the film. The central ray bisects the line be- 
tween the external auditory meati at a right 
angle with the eye-ear plane. 

The pictures obtained in each projection are 
stereoscopic and by viewing the reproductions 
with divergent visual axes a good stereoscopic 
effect is obtained. Roentgenograms and dia- 
grammatic drawings of the anatomy of the re- 
gion are given.— Audrey G. Morgan. 


GESCHICKTER, CHARLES F. Tumors of the 
nasal and paranasal cavities. 4m. ¥. Cancer, 
July, 1935, 24, 637-660. 

The majority of carcinomas of the nose arise 
in the region of the middle turbinate at the 
embryonic site of the outpouching of the 
sinuses, and are epidermal in type. In the 
nasophary nx, and more rarely in the nose and 
antrum, malignant epidermal cells from the 
mucous membrane are interspersed with lymph- 
oid tissue, producing a variety of ly mphodermal 
cancer usually referred to as lympho-epithe- 
lioma. The post-embryonic extensions of the 
epithelial membrane within the maxillary si- 
nuses provide a source for epidermal carcinomas 
of the antrum. From the undifferentiated epi- 
thelium of the basal layers destined to form 
glandular appendages, cystic basal cell cancer 
and adenocracinoma arise. It is usually impos- 
sible at the time of their clinical recognition to 
determine whether malignant epithelial tumors 
of this region had their primary site within the 
nose or antrum. 

The writer presents a classification and inci- 
dence of 211 tumors. Nineteen cases are benign 
epithelial tumors, 139 cases malignant epi- 
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thelial tumors, 37 cases benign connective 
tissue tumors and 16 cases sarcomas. It is 
doubtful that the benign, inflammatory, nasal 
polyps undergo neoplastic or malignant change. 
More often the polypoid conditions are the re- 
sult rather than the source of the malignancy. 
The writer goes into a detailed description of 
the many tumors found in the nasal and para- 
nasal cavities. He divides the epidermal car- 
cinomas into the squamous cell or transitional 
cell group, which are slowly growing tumors 
eroding bone and invading surrounding struc- 
tures before they are clinically detected, and 
the lympho-epitheliomas which are most com- 
mon in the nasopharynx. 

The appendage cell tumors include cystic 
basal cell cancer, adenomas and cystadenomas, 
mucoid cysts and cholesteatomas, and adeno- 
carcinoma. Of the benign connective tissue tu- 
mors, osteomas, angiomas, plasmocytomas and 
fibromas are the most common. In the malig- 
nant group of connective tissue tumors, spindle 
cell sarcoma and lymphosarcoma are at times 
found. 

Numerous photographs and _photomicro- 
graphs are included in this presentation which 
is most complete and cannot be fully compre- 
hended unless read in detail.—E. E. Downs. 


NECK AND CHEST 


Piccu1o, Caro. Appunti critici di anatomia 
radiografica e di semeiologia del collo. (Criti- 
cal study of the roentgen anatomy and 
symptomatology of the neck.) Radiol. med., 
Oct., 1935, 22, 881-914. 


The author has studied the normal anatomy 
of the bones of the larynx and trachea and the 
soft parts surrounding them on many roent- 
genograms of anatomical specimens and clinical 
cases. In regard to the bones he reviews the 
normal ossification of the cartilages and calls 
attention to the great variability in ossification 
in different individuals. He emphasizes particu- 
larly the islands of compact tissue that may ap- 
pear in all the cartilages. Because of the great 
variability in the normal picture, the study of 
pathological changes in the skeleton of the 
larynx and pharynx by roentgen examination 
is not of the highest value. 

But, on the other hand, the roentgen study 
of the surrounding soft parts is of the greatest 
value. The findings supplement the findings of 
clinical examination and often give even more 
detailed information, Sometimes it is the only 
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method of examination possible when condi- 
tions exist which render direct examination 
with the laryngeal mirror impossible. Exuber- 
ant growths are shown by changes in the trans- 
parency of the pharynx and larynx. Infiltrative 
processes of any kind, which are often not visi- 
ble on direct examination because they do not 
involve the superficial layers of the mucosa, 
give typical roentgen pictures of swelling and 
deformity of the soft parts and of the outlines 
of the air passage. Ulcerations are readily visi- 
ble, particularly when they affect the dorsum 
of the tongue, the epiglottis and the arytenoid 
eminences. Roentgenograms are given illus- 
trating the normal findings and various patho- 
logical conditions including goiter and tumors 
of various kinds and at various sites. 

The ventricles of Morgagni are by no means 
always visible-— Audrey G. Morgan. 


Muccui, Lupovico. Una rara anomalia con- 
genitala di posizione dell’aorta e dell’esofago. 
(An unusual congenital anomaly in the posi- 
tion of the aorta and the esophagus.) Radiol. 
med., Dec., 1935, 22, 1097-1104. 


The author describes and illustrates with 
roentgenograms an unusual case of dextroposi- 
tion of the arch of the aorta and anteposition 
of the esophagus. The patient was a man aged 
forty-six who had led a very active life and had 
never had any clinical symptoms attributable 
to this anomaly. The possible mechanism of the 
anomaly is discussed and also the interpreta- 
tion of the different features of the roentgeno- 
gram.—Audrey G. Morgan. 


Batiantyne, E. N. Coarctation of the aorta. 
Am. F. Dis. Child., Sept., 1935, 50, 642-648. 


Ballantyne reports 3 cases of coarctation of 
the aorta which presented an interesting va- 
riety of detail both clinically and at necropsy. 
These were of the infantile type, the coarcta- 
tion being situated between the origin of the 
left subclavian artery and the ductus arteriosus. 
Two were complete and the third was moderate. 
Inthe first two, the ductus was patent and was 
closed in the third. In the moderate case, there 
was a small opening in the interventricular 
septum. In one of the complete cases, there was 
a complete absence of the septum while in the 
other there were no cardiac anomalies. 

Ballantyne states that a suggestion has been 
made that the better prognosis in the adult 
type is due to the position of the constriction 
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forcing the establishment of a collateral circu- 
lation during early fetal life at a time when, 
incidentally, it can be most readily established. 
It has also been suggested that the classifica- 
tion of a given case as of the infantile or of the 
adult type should depend on the ability or in- 
ability of the constriction to produce obstruc- 
tion of the flow of blood from the ductus ar- 
teriosus into the descending aorta in fetal life, 
owing to its position. 

Comments are also made on the diagnosis 
and clinical and post-mortem incidence.—R. 8. 
Bromer. 


Josepui1, Marion G. Measurement of the size 
of the heart in normal children. 4m. ¥. Dis. 
Child., Oct., 1935, 50, 929-944. 


In this paper an effort is made to establish 
roentgenographic standards for the size of 
the normal heart in childhood by means of a 
statistical study of the relationship between 
various measurements of the heart and body. 
The following is the author’s summary: 

““A series of 418 observations on normal chil- 
dren is presented. These observations consist of 
values for height, weight, age, body surface 
area and the usual measurements of the heart. 
The measurements of the heart and those of 
the body have been correlated, and the highest 
degree of correlation has been shown to exist 
between the body surface area and the cardiac 
surface area. From the relationship of the body 
surface area to the cardiac surface area, a 
quotient has been derived which has been found 
to be a good measure of the series. 

Correlation coefficients arranged in order of 
their degree of relationship are: 


(a) Cardiac surface area to body surface 
area. 

(b) Cardiac surface area to weight. 

(c) Cardiac surface area to height. 

(d) Cardiac surface area to age. 

(e) Cardiac transverse diameter to weight. 

(f) Cardiac transverse diameter to body sur- 
face area. 

(g) Cardiac transverse diameter to chest di- 
ameter. 

(h) Cardiac transverse diameter to height. 


The formula of Hodges, Adams and Gordon 
for the prediction of the cardiac surface area 
has been applied to 100 children and the cor- 
relation between the observed cardiac surface 
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area and the predicted cardiac surface area has 
been found to be proper.” —R. S. Bromer. 


SemMoLa, Luici. Rapporti morfologici tra 
cuore e stomaco studiati radiologicamente 
in cinquanta militari dal punto di vista della 
costituzione. (Morphological relations be- 
tween the heart and stomach in 50 soldiers 
studied from the point of view of constitu- 
tion.) Arch. di radiol., 1935, 77, 379-396. 


The author reports an orthodiagraphic study 
of the heart and stomach made on 50 soldiers 
coming from different parts of Italy. He classi- 
fies them from the point of view of constitu- 
tion according to the method of Viola. He finds 
that these two organs show morphological 
variations related to the type of constitution 
of the individual. The characteristics of the 
form and topography of the heart and stomach 
in these cases confirm the results reported in 
this field by other authors. 

The constitutional morphological variations 
in the heart and stomach are correlated with 
each other, though there is not perfect corre- 
spondence in the degree of variation in the in- 
dividual characteristics in the two organs. 

There seems to be an exact correlation be- 
tween the values of the angle of inclination of 
the two organs, which in the short and broad 
type are more obtuse than in the long and 
slender type. Very acute angles of inclination 
of the heart in the long and slender type are 
accompanied by correspondingly acute angles 
of inclination of the stomach and very obtuse 
angles of inclination of one of the organs in the 
short and broad type are accompanied by cor- 
respondingly obtuse angles in the other. 

Tables showing the details of the results are 
given.— Audrey G. Morgan. 


BrowperR, JEFFERSON, and DeVeEEr, J. 
ARNOLD. The varied pathologic basis for 
the symptomatology produced by tumors 
in the region of the pulmonary apex and 
upper mediastinum. 4m. F. Cancer, July, 
1935, 24, 507-521. 


The purpose of this paper is to point out, by 
means of 5 illustrative cases, that the symp- 
tomatology of malignant tumors located in the 
region of the pulmonary apex or upper medias- 
tinum furnishes evidence only of the implica- 
tion of various anatomical structures and is not 
indicative of the presence of a neoplasm of a 
particular pathological nature. The authors be- 
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lieve that the grouping of various captions of 
such symptoms as though they constituted a 
clinical or pathological entity is undesirable. 

In 4 of the 5 cases described the Horner syn- 
drome was present. Two of the cases were diag- 
nosed histologically as metastatic carcinoma, 2 
as primary epidermoid carcinoma and I as 
thymic carcinoma. 

From the analysis of these cases and others 
cited from the literature, the authors conclude 
that it appears that the symptoms depend upon 
the implication chiefly of the following struc- 
tures: portions of the brachial plexus or certain 
of its component spinal nerves, the cervical 
sympathetic trunk and the great vessels in the 
involved area. To these symptoms are added 
roentgenologic and physical signs consistent 
with the presence of tumor. 

They believe that the symptom-complex can- 
not be considered to constitute either a clinical 
or pathological entity but serves only to indi- 
cate the presence of some malignant tumor in a 
rather restricted anatomical area—E. E. 
Downs. 


BacnareEsI, Giacomo. Influenza del decubito 
sull’aspetto radiografico e sugli spostamenti 
del lobo medio nell’infiltrazione pneumonica. 
(Effect of decubitus on the roentgen appear- 
ance and displacement of the middle lobe in 
pneumonic infiltration.) Radiol. med., Oct., 
1935, 22, 915-928. 


The author describes 2 cases of pneumonia 
of the middle lobe and discusses the differences 
made in the roentgenogram by changes in the 
position of the patient. Pneumonia causes 
changes in the size of the lobe and increases its 
specific gravity so that it changes its position 
with changes in the position of the patient. It 
makes pendulum movements around the hilus 
as a fulcrum. In the semi-sitting or supine posi- 
tion the lobe glides downward and backward. 
With the patient standing the lobe tends to 
glide backward and downward along the plane 
of the diaphragm so that it assumes a more ver- 
tical position. In the prone position the lobe 
tends to glide forward and upward. In the 
standing position the normal ray strikes the 
apex of the lobe and the outline is apt to be in- 
distinct while with the patient in the prone 
position the normal ray strikes a thicker part 
of the lobe and the outline is more distinct and 
denser. A pleuritic exudate may exaggerate 
this roentgen appearance. These different ap- 
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pearances may be eliminated by varying the in- 
cidence of the normal ray. 

In studying cases of pneumonia of the middle 
lobe and interlobar processes the patient should 
be examined in different positions and with dif- 
ferent incidences of the normal ray.— Audrey G. 
Morgan. 


Dav’acqua, Viroitio, and Mario. 
Ombre triangolari paramediastiniche basilari. 
(Triangular paramediastinal shadows at the 
base.) Radiol. med., Nov., 1935, 22; 977-993- 


The authors discuss the significance of a tri- 
angular paramediastinal shadow at the base in 
the roentgenogram. From their experience, 
verified by a study of the literature, they 
state that this shadow may be caused by two 
things: either a pathological process in an ac- 
cessory lower lobe or a blocked pleurisy in the 
postero-inferior part of the mediastinum. The 
former is by far the more frequent of the two. 

Among the chief changes that occur in an ac- 
cessory lower lobe and cause this shadow is 
bronchiectasis complicated by chronic broncho- 
pneumonia. If there are ampullar dilatations of 
the bronchi without the parenchyma being af- 
fected, there may be a triangular shadow with a 
reticulate appearance. The authors report 3 
cases of this unusual type, the pathological 
lobe being bilateral in one case and in the other 
two on the right side. 

They then discuss the roentgen differential 
signs between an infiltration of an accessory 
lower lobe and a blocked postero-inferior 
mediastinal pleurisy. The most important signs 
are the following: (1) the characteristics of the 
pathological shadow; (2) the mobility of the 
shadow on respiratory movements; (3) the con- 
vexity or concavity of the hypotenuse of the 
triangle, and (4) the characteristics of the 
shadow in the lateral projections. They then 
discuss the clinical symptomatology and other 
methods of diagnosis, among which bronchog- 
raphy is the most important one. 

There are other causes which may change the 
form of the cardiodiaphragmatic angle, such as 
retrocardiac aneurysms, enlargement of the left 
auricle, pericarditis, cold abscess from caries of 
the vertebrae, idiopathic dilatation of the 
esophagus and hernia of the esophageal hiatus 
in the diaphragm. None of these, however, give 
the characteristic triangular shadow that is 
caused by infiltration of an accessory lower 
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lobe or by mediastinal pleurisy.—Audrey G. 
Morgan. 


Benass!, Enrico. Reperto radiologico positivo 
da polmonite crupale prima del brivido. 
(Positive roentgen findings in croupous pneu- 
monia before the chill.) Radiol. med., Oct., 


19355 22, 942-947. 


There are very few roentgen descriptions in 
the literature at present of the initial stage of 
pneumonia and the author knows of only 2 
cases of positive roentgen identification im- 
mediately after the chill. He describes a case 
in which he had occasion to make a roentgen 
examination in a heart patient and was able to 
demonstrate the opacification of the lung 
brought about by a beginning acute croupous 
pneumonia even before the chill had occurred. 
He was able to compare this roentgenogram 
with those he had taken before and with those 
that followed the resolution of the acute con- 
dition. 

This early opacity, which was not seen in 
either the earlier or the later roentgenograms, 
consisted of quite an intense shadow immedi- 
ately above the middle incisure, the lower edge 
of which was straight and very distinct, while 
the upper edge was convex and indistinct. Two 
hours after this examination the chill came on, 
followed by a typical acute croupous pneu- 
monia of the right upper lobe. This case helps 
to support the theory of the bronchial origin 
of pneumonia rather than its hematogenous 
origin. 

While in ordinary cases there would be no 
reason for making a roentgen examination be- 
fore the chill, roentgen examinations in the 
early stages of the disease would probably 
prove of practical interest— Audrey G. Morgan. 


TonioLo, Giuseppe. Sulle immagini pseudo- 
cavernose. (Pseudo-cavity images.) Radio/. 
med., Nov., 1935, 22, 1013-1022. 


The author describes a case in a girl five 
years of age and illustrates it with roentgeno- 
grams. She was sent to the hospital with a diag- 
nosis of pleurisy. Roentgen examination showed 
a bronchopneumonia at the right base with 
pleural adhesions. From the third to the eighth 
intercostal space there was a large round struc- 
ture that looked like a cavity. Examination for 
tubercle bacilli was negative and the tuberculin 
reaction was negative. Twenty days from the 
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first examination this pseudo-cavity had dis- 
appeared completely. This is much too short a 
time for a real tuberculous cavity to heal. It 
was an encysted interlobar pneumothorax in 
which there were such complete adhesions of 
the interlobar fissure that it formed a closed 
cavity, into which air entered and gave the 
typical picture of a cavity. 

If a picture which is apparently that of cav- 
ity disappears in from a minimum of twenty 
days to a maximum of fifty to sixty days it is 
safe to conclude that it is not a true tuberculous 
cavity. The author thinks that encysted inter- 
lobar pneumothorax is much more frequent 
than is generally believed; as the course of such 
a pneumothorax is benign it is very often not 
examined roentgenologically. In case such a 
pneumothorax is mistaken for cavity a series 
of roentgen examinations will readily clear up 
the diagnosis.— Audrey G. Morgan. 


Jacopageus, H. C. Case of severe bullous em- 
physema. Acta radiol., 1935, 16, 661-667. 


A man aged forty-eight suffered a severe 
blow on the left side of the chest. A few months 
later he began to have shortness of breath on 
climbing stairs and on exertion. The author 
does not believe, however, that the trauma 
caused the bullous emphysema which was later 
discovered. He has not found trauma men- 
tioned as the cause of this condition and from 
the fact that roentgenograms taken at this time 
were about the same as those taken four years 
later he believes the disease was of older date. 
This case was for a long time considered one 
of spontaneous pneumothorax. There was the 
typical picture of pneumothorax with weakened 
or absent breath sounds and increased reso- 
nance on percussion. The roentgenogram 
indicated pneumothorax with many fine 
adhesions in the upper and lower part of 
the pleural cavity. The author performed a 
thoracoscopy in order to determine the possi- 
bility of treatment by cauterizing the adhe- 
sions. He was surprised to find an enormous 
emphysematous cavity with many fine fibers 
passing from the lung to the chest wall, much 
more delicate than the finest adhesions seen in 
pneumothorax. These were without doubt rem- 
nants of the walls of the alveoli. There were 
no signs of infection in spite of the extensive 
damage to the parenchyma. 

Though the diagnosis was cleared up in this 
case by the thoracoscopy the author would not 
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recommend this procedure, particularly in 
cases of smaller emphysematous cavities. With 
such a large cavity as this the conditions are 
more nearly like those of ordinary pneumo- 
thorax.— Audrey G. Morgan. 


Antonio. Morfologia costituzionale 
degli ili polmonari. (Constitutional morphol- 
ogy of the hila of the lungs.) Radiol. med., 
Oct., 1935, 22, 933-942. 


The author studied the constitutional mor- 
phology of the hila of the lungs on about 500 
roentgenograms of normal subjects of both 
sexes. He takes into account the relations that 
exist between the pulmonary vessels and the 
constitution of the lungs and heart in determin- 
ing the form of the hilar shadow. He divides the 
subjects into the three fundamental types of 
constitution: the normolinear, the longilinear 
and the brevilinear. He finds that in normal 
subjects there are two chief types of the hilar- 
perihilar shadow, the longilinear and the brevi- 
linear. The first is seen in subjects whose heart 
and lungs are of the longilinear type, the second 
in those in whom the heart and lungs are of 
the brevilinear type. In subjects in whom the 
type of constitution of the heart and lungs do 
not correspond, the type of hilar shadow is gen- 
erally intermediate between the two mentioned 
above. A type that is absolutely normal for all 
normal individuals can hardly be described. 
Roentgenograms and diagrammatic outlines of 
the different types are given.— Audrey G. Mor- 
gan. 


Wo irr, Aace O. Contribution a la topographie 
des ganglions intrathoraciques surtout a 
Yégard de la tuberculose des ganglions 
bronchiques. (Topography of the intratho- 
racic glands, especially with reference to 
tuberculosis of the bronchial glands.) Acta 
radiol., 1935, 76, 675-681. 


The author describes the anatomy of the in- 
trathoracic glands, giving a diagram showing 
the localization of the different glands. He 
points out that the ordinary roentgenogram in 
the dorsoventral projection does not show these 
glands clearly. A roentgenogram in the right 
posterior oblique position, on the other hand, 
separates the hilar shadows and gives a clear 
image of the region. Roentgenograms in cases 
with calcified glands are reproduced which 
show that in this projection the hilar shadows 
are separated throughout their extent and no 
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longer masked by the thoracic organs. They 
show the relation of any process of infiltration 
to the spinal column and give a general view 
of the arrangement of the different gland 
groups. However, in fresh tuberculosis in chil- 
dren the fresh process is relatively circum- 
scribed and does not give any direct shadow 
on the film either in the frontal projection or 
in the oblique projection described above.— 
Audrey G. Morgan. 


Huco. Der Nachweis minimaler, bei 
gewohnlicher Lungenuntersuchung oft un- 
sichtbarer Pleuraexsudate. Zugleich ein Bei- 
trag zur Differentialdiagnose bei ‘“‘lamellarer 
Pleuritis” und bei basaler Verschleierung. 
(Roentgen demonstration of exudates fre- 
quently invisible when ordinary methods of 
examination are used; study of differential 
diagnosis of lamellar pleurisy and_ basal 
cloudiness.) Acta radiol., 1935, 76, 691-704. 


In order to demonstrate a small pleural 
exudate that cannot be seen on ordinary meth- 
ods of examination the lung should be examined 
with the patient lying on the diseased side. As 
the author and Hjelm have pointed out before, 
a distinct mantle exudate will in that case be- 
come visible. 

The author describes the method of differ- 
entiating a true lamellar pleurisy from physio- 
logical mantle shadows caused by the sub- 
pleural layers of muscle and fat. Among these 
sources of error the muscular subpleural shadow 
of Knutsson is decidedly the most important. 

In some cases of bronchitis or beginning 
bronchopneumonia with atelectasis, the roent- 
gen symptoms such as veiling of the bases and 
decreased mobility of the diaphragm on the 
diseased side may disappear completely after 
a deep respiration, particularly if the patient is 
lying on the normal side. In such cases the pa- 
tient should be roentgenographed both seated 
and lying on both the normal and diseased 
sides. If these roentgenograms are interpreted 
in connection with the clinical findings it is 
much easier to interpret the obscurity at the 
base and determine whether the case is one of 
pleurisy, atelectasis or pneumonia, or perhaps 
a combination of these diseases—Audrey G. 
Morgan. 


Guiozz1, S. M. Rilievi sul profilo ed in partico- 
lare sulle cosidette “‘pinzature” del dia- 
framma. (Irregularities in the outline of the 
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diaphragm.) Arch. di radiol., 1935, 77, 117- 
126. 


It was formerly believed that the diaphragm 
under normal conditions showed a single curved 
line and that any other form was a manifesta- 
tion of pathological changes in the muscles 
or the serous covering of the upper surface of 
the diaphragm. But many cases have been seen 
in which the diaphragm showed a mammillated 
outline, which has been variously described as a 
zig-zag outline, a tent-shaped outline, a delta 
image, etc. There may be two or a number of 
these protrusions. The author discusses their 
cause in connection with a number of cases 
which he describes in which they were seen 
after pneumothorax. They were formerly at- 
tributed to increased negative intrapleural 
pressure, but the author believes that changes 
in intrapleural pressure play only a secondary 
part in their causation. They may be caused by 
adhesions between the basal and diaphragmatic 
pleura, by digitations of the diaphgram or by 
various other factors, some of which the author 
admits are unknown.—Audrey G. Morgan. 


KirsHBauM, Jack D. Myosarcoma of the dia- 
phragm. 4m. F. Cancer, Dec., 1935, 25, 730- 
737: 

Previous to this paper 6 cases have been re- 
ported of primary tumor involving the dia- 
phragm, 3 being malignant neoplasms and 2 of 
these containing myogenic elements. The 2 
cases included by the author were sarcoma of 
the diaphragm with extensive metastases. One 
tumor could be identified as leiomyosarcoma, 
while in the other tumor the character of the 
cells suggested a relation to striated muscle 
fibers. 

The two types of malignant tumor derived 
from skeletal muscle fibers are discussed: the 
myoblastic sarcoma that originates from unde- 
veloped muscle fibers, the myoblasts; the rhab- 
domyosarcoma, which is related to more ma- 
ture striated muscle fibers. In contrast to the . 
two malignant types there are the benign forms, 
the myoblast myoma and the rhabdomyoma. 

There are probably many undifferentiated 
myogenic tumors originating from striated 
muscle diagnosed simply as sarcoma. Recogni- 
tion of the earliest stages of differentiation of 
tumor cells toward striated muscle fibers will 
aid in identifying these rapidly growing tumors. 
The fact that in the myogenic tumor cell the 
tendency to differentiation remains rudimen- 
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tary probably accounts for the failure of cross 
striations to develop. The source of very undif- 
ferentiated rhabdomyosarcomas may be sought 
in isolated muscle fibers that have failed to dif- 
ferentiate fully during fetal life. Benign myo- 
blastomas which are derived from undeveloped 
skeletal muscle do not tend to undergo sar- 
comatous transformation. They are usually of 
long duration and are composed of large cells 
with a light protoplasm containing numerous 
fine granules and a relatively smail central nu- 
cleus. It may be necessary to stain these tumor 
sections with fat stains to differentiate them 
from xanthoma cells.—FE. E. Downs. 


ABDOMEN 


Cora, Giuseppe. Ricerche radiologiche sui re- 
flessi intersegmentari dell’apparato digerente. 
(Roentgen study of intersegmental reflexes in 
the digestive tract.) drch. di radiol., 1935, 77, 
20 
217-230. 


The author studied the movements of the ap- 
pendix by means of roentgen examination. 
Roentgenograms of the digestive tract are re- 
produced. He found that there are a series of 
intersegmental reflexes acting between the dif- 
ferent segments of the digestive tract and that 
the movements of filling and emptying of the 
stomach affect not only the colon and small in- 
testine but also the appendix. The filling of the 
stomach immediately awakens the motor ac- 
tivity of the appendix which generally results 
in its partial or complete emptying. This reflex 
is present even under normal conditions but is 
particularly frequent and active in long ap- 
pendices, in colitis and in some cases of chronic 
appendicitis. 

It is hard to determine exactly the paths 
which these reflexes follow but it is important 
to know of these functional correlations which 
exist between the stomach and the various 
parts of the intestinal tract—dudrey G. Mor- 
gan. 


Mitirzer, Raymonp E. Carcinoma of the 
stomach in identical twins. 4m. ¥. Cancer, 
Nov., 1935, 255 544-550. | 


As far as can be determined, the author was 
unable to find any record of carcinoma of the 
stomach occurring simultaneously in uniovular 
twins. The brothers in this report had a marked 
resemblance and both, at the age of seventy, 
became conscious of a gastric derangement. The 
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symptoms occurred about a month apart and 
both were admitted to the hospital within four 
months after their first complaint. The micro- 
scopic diagnosis was adenocarcinoma of the 
stomach. In both the disease progressed rapidly. 
Of incidental interest was the history of bilat- 
eral inguinal hernia in each with recurrence in 
both after herniorrhaphy. The occurrence of 
similar simultaneous and symmetrical car- 
cinomata in identical twins tends to give fur- 
ther confirmation to the theory of the genetic 
origin of these tumors.—E. E. Downs. 


Marcet; Cain, ANDRE; MOULONGUET, 
PrieERRE; HILLEMAND, PIERRE; and AUBRUN, 
W. Les tumeurs villeuses de l’estomac. (Vil- 
lous tumors of the stomach.) Presse méd., 
March 21, 1936, 44) 482-485. 


The authors had the good fortune to ob- 
serve, within a few weeks, 2 gastric tumors of 
unusual appearance. The roentgen examination 
in the first revealed a polycyclic defect the size 
of a large orange which was thought to be due 
to a benign lesion. In the second likewise there 
was a polycyclic appearance, the tumor being 
of about the same size, but there was a definite 
induration with fixation of the adjacent parts ' 
of the stomach, from which it was concluded 
that the tumor must represent a malignant de- 
generation. The histologic examination in both 
instances revealed, to the authors’ surprise, a 
type of neoplasm which approaches the villous * 


scribing both cases in detail by using roent- 
genograms, specimens and numerous histologic 
sections for illustration and after discussing at 
length the villous nature of these lesions, the 
authors arrive briefly at the following conclu- 
sions: It is legitimate to describe at the level of 
the stomach villous tumors which present char- 
acteristics similar to those observed in the rec- 
tum, the chief among them being the fact that 
after a certain phase of benignity a malignant 
degeneration may follow. The separation of 
such a group has not only a histologic and path- 
ologic significance but is important also from 
the clinical, therapeutic and prognostic stand- 
point. By analogy with the villous tumors of 
the rectum which are known for their lack of 
recurrence after local removal, even when show- ; 
ing malignant degeneration, the authors raise 
the question whether some of the gastric can- 
cers which heal without recurrence following 
gastrectomy do not in fact represent degener- 
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ated villous tumors in which the neoplastic in- 
vasion remained localized to the superficial 
layers of the stomach.—T. Leucutia. 


Bacnaresl, G., and Barat, L. Radiologica e 
clinica dei diverticoli duodenali. (Clinical and 
roentgen study of diverticula of the duo- 
denum.) Arch. di radiol., 1935, 77, 280-324. 


Sixteen cases of diverticulum of the duo- 
denum are described and illustrated with roent- 
genograms. Two cases of false diverticula due 
to abnormal kinking of the duodenum are also 
described. The majority of these cases were 
ones of acquired diverticulum. The differences 
in the roentgen pictures of the diverticula are 
mostly due to different stages of filling of the 
cavities. The filling and emptying of the diver- 
ticula is dependent on the peristalsis of the duo- 
denum rather than on contractions of the walls 
of the diverticulum itself. The lacunar images 
seen in some of the diverticula seem to have 
been caused by a penetration of the mucous 
membrane of the duodenum into the cavity 
rather than by a folding of the mucous mem- 
brane of the diverticulum itself. 

The symptomatology of duodenal diverticu- 
lum is not very characteristic. In fact, many of 
them do not cause any symptoms at all and it 
is only by roentgen examination that the num- 
ber of cases diagnosed during life can be made 
to approximate the number found on post- 
mortem examination. When they do cause 
symptoms it is generally because of inflam- 
mation or traction from adhesions. The symp- 
tomatology when it exists may be confused with 
that of ulcer, cholecystitis or malignant tumor 
and it requires observation over a long period 
of time to make a clinical diagnosis of diverticu- 
lum. 

Surgical treatment is generally not justified 
unless there is inflammation or an association 
with some other abdominal disease. If opera- 
tion is performed a careful examination should 
be made in order to find and treat any other 
associated disease. Such associated conditions, 
for example gastroduodenal ulcer, pancreatitis, 
perivisceritis, gastroduodenitis, cholecystitis, 
etc., seem to favor the development of diver- 
ticula. Medical treatment directed toward 
keeping the diverticulum empty helps to pre- 
vent complicating inflammation. The adminis- 
tration of a suspension of barium before meals 
seems to be effective in coating the wall of the 
diverticulum and preventing the accumulation 
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of food and consequent inflammation.— Audrey 
G. Morgan. 


Da Empout, Giovanni. Le dolicocolie totali del 
colon sinistra. (Total dolichocolia of the left 
colon.) Arch. di radiol., 1935, 77, 239-248. 


Four cases of elongation of the whole of the 
left colon are described and illustrated with 
roentgenograms. The patients were 21, 45, 52 
and 76 years of age. The first was without doubt 
a case of congenital dolichocolon, for, in addi- 
tion to the abnormal length of the colon, it 
showed an abnormal course from defective ro- 
tation in embryonic life. The other cases did not 
show definite signs of a congenital origin and 
were probably acquired. In these patients the 
chief symptom is constipation, dating some- 
times from childhood, sometimes beginning at 
a later period. The most frequent symptoms of 
distal dolichocolon are constipation, meteorism, 
pain localized over the affected part of the in- 
testine, and fever, usually of the hectic type. 
Signs that are less constant are melena, transi- 
tory diarrhea, masses in the abdomen due to 
stagnation of feces. In 1,000 roentgen examina- 
tions of the digestive tract the author found 
dolichocolon in 3 per cent.—Audrey G. Morgan. 


SKELETAL SYSTEM 


KotrmererR, Hans-Lupvic. Knochenverande- 
rungen bei malignen Uterus- und Ovarial- 
tumoren. (Bone changes in malignant tumors 
of the uterus and ovaries.) Acta radiol., 


1935, 16, 275-294. 


After a short review of the literature the 
author describes the cases of malignant tumor 
of the uterus and ovaries which have been 
treated by irradiation at the Serafim Hospital 
in Stockholm and then examined roentgenolog- 
ically because there was a suspicion of changes 
in the bones. There are three kinds of bone 
changes in malignant tumors of the uterus and 
ovaries: (1) destruction by pressure from 
tumors; (2) destruction by gland metastases, 
and (3) true bone metastases. He finds that 
metastases in the bones are not as infrequent 
in cases treated by radiotherapy as is indicated 
in earlier foreign statistics mostly based on 
cases not treated by irradiation. Adenocarci- 
noma of the cervix has a greater tendency to 
produce metastases than pavement epithelial 
cancer has. Bone metastases in cancer of the 
uterus are decidedly osteolytic, while in cancer 
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of the ovary they may be both osteolytic and 
osteoplastic. In order to differentiate between 
osteoporosis and metastases, structural pic- 
tures must be obtained. A description is given 
of the technique used at the Serafim hospital 
for photography of the spinal column and pel- 
vis. Good structural pictures of the vertebrae 
can be obtained even in cases of marked osteo- 
porosis by using a greater focal distance, a 
longer exposure period, lower tension and a 
Lysholm grid. Areas of destruction caused by 
lymph gland metastases are to be looked for 
in the region of the sacroiliac joint and the 
greater sciatic notch and special roentgeno- 
grams are often necessary for the examination 
of this region. 

In order to differentiate between bone metas- 
tases and other pathological conditions in the 
bones close cooperation between the clinician 
and the roentgenologist is necessary.— Audrey 
G. Morgan. 


Lupaccio.iu, Giovanni. Fratture del rachide 
cervicale all’indagine radiologica. (Roent- 
gen examination in fracture of the cervical 
spinal column.) Radiol. med., June, 1935, 22, 
§29-562. 


The author briefly discusses the technique of 
roentgen examination of the cervical spinal 
column and then reviews the most interesting 
cases of fracture of this segment of the spinal 
column that he has seen in his practice at the 
-Littorio and Umberto I hospitals in Rome. 
Ten cases are described in detail and illustrated 
with roentgenograms. He first discusses trau- 
matic lesions of the atlas and axis, especially 
their pathogenesis and roentgen diagnosis, 
quoting extensively from the literature on the 
subject. He then discusses traumatic lesions of 
the rest of the cervical column. He reviews the 
anatomical structure of the intervertebral disc 
and its physiopathology showing that lesions 
of the disc are a factor of the first importance 
in fractures of this part of the spinal column.— 


Audrey G. Morgan. 


Wacuner, G. Uber die Lymphogranulomatose 
des Sternums. (Lymphogranulomatosis of 
the sternum.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, May, 1935, 57, 492. 


Wachner reports 3 cases of secondary in- 
volvement of the sternum by lymphoblastoma 
as one of the more unusual sites of osseous in- 
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volvement in this disease. In differential diag- 
nosis the response of the sternal lesion to radio- 
therapy is of greatest value.—E. T. Leddy. 


SrenstrOm, Bo. Uber Phalangetuberkulose bei 
alteren Individuen. (Tuberculosis of the 
phalanges in older individuals.) Acta radiol., 
1935, 16, 471-477. 

Tuberculosis of the fingers generally occurs 
in the form of spina ventosa in children. Some 
cases have been described in adults and elderly 
individuals, however. The author describes 3 
such cases, in a man of twenty-nine, a man of 
seventy-six and a woman of sixty-nine. In the 
first case the patient had had pain in the middle 
phalanx of the right index finger for about six 


_weeks. The finger was swollen. Roentgen exami- 


nation showed destructive changes in the basal 
half of the affected phalanx. There was spon- 
taneous fracture and collapse of the bone and 
periosteal irritation around it. A diagnosis 
could not be made from the roentgen picture 
alone but as the clinical symptoms suggested 
sarcoma the finger was exarticulated. Histolog- 
ical examination showed the bone of the af- 
fected phalanx destroyed and replaced by 
granulation tissue in which there were accumu- 
lations of epithelioid cells and giant cells of the 
Langhans type. The histological picture. was 
that of tuberculosis but as no bacilli could be 
demonstrated it is possible that it may have 
been syphilis. No tumor tissue was found. 

In the second case the patient had had pain 
in the left middle finger for three weeks; the 
finger was swollen. The roentgenogram showed 
periostitis with deposits all around the phalanx. 
There was no focal destruction but the bone 
was thinned and in the affected parts no definite 
cortex could be found. The pictures suggested 
inflammation rather than tumor. The finger 
was removed. After decalcification the bone 
showed pronounced tuberculous osteitis. The 
third case was very similar to the second both 
in roentgen and histological findings. 

There is little material in the literature on 
such cases. It is impossible by roentgen exami- 
nation alone to make a differential diagnosis 
between ordinary chronic osteomyelitis and 
tuberculous osteitis. The history and clinical 
findings must be taken into consideration in 
making a differentiation from osteomyelitis, 


syphilis, tumor and benign lymphogranuloma. 


—Audrey G. Morgan. 
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Hertyn, K.-E. Uber Fehldiagnosen bei Spon- 
dylitis unter Beriicksichtigung atypischen 
Sitzes, der Blockwirbildung und der Spondy- 
litis luica. (Errors in diagnosis of spondylitis 
with special reference to atypical localiza- 
tion, ankylosis, and spondylitis luica.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen, May, 1935, 
57, $21. 


In a follow-up examination of 35 patients 
out of a group of 115 who had been treated 
conservatively for tuberculous spondylitis, 13 
in a period of six to eight years were found to 
have been mis-diagnosed. These 13 cases 
showed that many nonspecific diseases may 
have the false appearance of spondylitis. The 
author discusses in detail the differential diag- 
nosis of these lesions.—E. T. Leddy. 


Harris, R. I. The early diagnosis of Pott’s 
disease. 4m. Rev. Tuberc., 1934, 29, 223-229. 


Pott’s disease, being hematogenous in origin, 
appears only in patients who have tuberculosis 
elsewhere. Though not a common disease, it is 
a potential possibility in every patient under 
treatment for tuberculosis. 

The symptom most valuable for early diag- 
nosis is spinal pain, increased by activity and 
weight bearing, and relieved by rest. The re- 
maining symptoms and signs upon which a 
diagnosis may be made are muscle spasm, 
deformity, abscess formation, characteristic 
roentgenographic appearance and paraplegia. 

The disease exists for a varying period of 
time before deformity appears, dependent 
partly upon the segment involved, partly upon 
the severity of the infection and the rapidity 
of its progress. Diagnosis in this period is 
difficult but important.—L. H. Osmond. 


BArsony, THEODOR, and WINKLER, KATHER- 
INE. Fehlen der Dornfortsatze am unbegang 
zwischen Brust und Lendenwirbelsaule. (Ab- 
sence of the spinous processes at the transi- 
tion from the thoracic to the lumbar spinal 
column.) Acta radiol., 1935, 16, 563-570. 


The authors report g cases in which the 
spinous processes in the region of the lower 
dorsal and upper lumbar spine were lacking. 
Three of the cases were in females, 6 in males. 
Absence of the spinous processes in this region 
cannot be as rare as it was formerly supposed 
to be as 8 of these cases were observed within 
a few months. In some of these cases there is 
also a cleft in the vertebral arch. This was the 
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case in 4 of the authors’ cases while the arch 
was closed in the other 5 cases. In all of the 
cases in which there was a cleft it was situated 
symmetrically in the center of the arch. In 
addition to the absence of the spinous processes 
there were other abnormalities in the develop- 
ment of the spine in several of the cases, such 
as rudimentary spinous processes, transitional 
vertebrae, etc. The absence of the spinous proc- 
esses cannot be diagnosed clinically unless 
there is a defect in the soft parts manifested 
by a depression at the site of the missing 
processes. This was seen in only 2 of the au- 
thors’ 9 cases.—Audrey G. Morgan. 


Ferretti, Luiat. Rilievi radiologici sulle frat- 
ture delle apofisi trasverse delle vertebre 
lombari. (Roentgen findings in fractures of 
the transverse processes of the lumbar verte- 
brae.) Arch. di radiol., Jan—Feb., 1935, 77, 
48-59. 

The clinical diagnosis of fracture of the trans- 
verse processes of the lumbar vertebrae is very 
difficult. The chief symptoms are intensive pain 
increased by movement, and inclination of the 
body toward the injured side. These symptoms 
may very readily be attributed to confusion 
or to sciatica, lumbago, spondylitis, etc. Roent- 
gen examination is therefore of the greatest 
importance and should be made in all cases of 
injury of the back. 

Immediately after the trauma roentgen diag- 
nosis is comparatively easy. Fragments can 
generally be seen detached from the spinous 
processes and displaced upward or downward. 
Sometimes the fragment is not detached but 
there is a jagged fracture line. But if the ex- 
amination is not made until some time after 
the accident the picture may be greatly changed 
by the callus which may be normal or exuber- 
ant, causing serious disturbances from pressure 
on nerves or organic changes such as inclusion 
of a ureter in the callus. There may be pseudar- 
throsis from interposition of soft parts or from 
fibrous callus and then diagnosis is difficult 
particularly if it has been a long time since the 
accident and the history is not very definite. 

Roentgenograms are given of 5 cases from the 
author’s practice illustrating both recent and 
old fractures.—Audrey G. Morgan. 


Piccuio, Car.o. I tumori del sacro dal punto 
di vista radiologico. (Tumors of the sacrum 
from the roentgen point of view.) Radiol. 


med., Aug., 1935, 22, 737-767. 
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The author discusses the abundant material 
of the National Victor Emmanuel III Institute 
for the Study and Treatment of Cancer. In 
spite of the richness of this material there were 
only 4 cases of primary tumor of the sacrum, | 
chordoma, 1 chondrosarcoma, 1 osteogenetic 
sarcoma and 1 embryonic tumor of the adeno- 
carcinomatous type. These cases are described 
in detail and illustrated with roentgenograms 
and photomicrographs. They were character- 
ized by osteolytic changes in the bones of the 
sacrum and in some cases by irregular new- 
formation of bone tissue. 

The majority of cases of tumor of the sacrum 
are metastases from distant organs, particu- 
larly from the breast. The different appearances 
of these metastatic tumors are illustrated by 
roentgenograms. 

Differential diagnosis is often extremely diff- 
cult. Pictures similar to those of tumor may be 
produced by osteoporosis, chronic osteomye- 
litis, Paget’s disease, osteomalacia, osteopsa- 
thyrosis and tuberculous caries with abscesses 
and fistulas. Moreover, some pelvic metastases 
instead of presenting the picture of rarefaction 
show that of condensation. The clinical findings 
must always be taken into consideration in 
making the final diagnosis.—Audrey G. Mor- 
gan. 


GLauNER, R. Zur Atiologie der chronischen 
Hiiftgelenkentziindung. (The etiology of 
chronic inflammatory disease.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, 1935, 57, 


The purpose of the author was to establish 
the relationship between chronic inflammatory 
disease in the female genital tract with chronic 
inflammation of the hip. There was such a rela- 
tionship in § of the 20 cases he studied. These 
cases did not differ in any way from other 
forms of coxitis. Infection probably spread 
through the lymphatics. These cases do not 
always develop into arthrosis deformans despite 
their chronic course.—E. T. Leddy. 


OVERGAARD, KristTIAN. Otto’s disease and 
other forms of protrusio acetabuli. Acta 
radiol., 1935, 76, 390-410. 


The name protrusio acetabuli is applied in 
the literature to different kinds of diseases. 
There are three chief groups of these diseases: 

1. Secondary protrusions. These are com- 
plications following a clearly defined focal 
disease in the hip-joint or a trauma. 
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2. Otto’s disease or osteoarthritic protru- 
sions. This is considered a special form of 
deforming osteoarthritis of the hip-joint. It 
is generally bilateral. A certain form of the 
acetabulum (deep acetabulum) is thought to 
be the chief cause of the disease or at least a 
contributing factor. 

3. Juvenile osteoarthritic protrusions. This 
disease develops at the age of puberty in 
women, with no signs of arthritic or traumatic 
changes in the hip-joint, probably as a result of 
weakness of the bone tissue. 

The author discusses the 74 cases of the dif- 
ferent forms of protrusio acetabuli previously 
described in the literature and gives brief de- 
scriptions of 13 cases of his own.—Audrey G. 
Morgan. 


MacAustanp, W. Russett, MacAustanp, 
AnprREw R., and Lee, Haro tp G. Fractures 
of the neck of the femur. Surg., Gynec., & 
Obst., April, 1934, 58, 679-698. 


The authors report a series of 250 cases of 
fracture of the femoral neck. Only one of these 
was a pathological fracture secondary to car- 
cinoma of the breast. The remainder were 
primary fractures and were due to tripping 
over a rug in the great majority of cases. They 
have found the. vertical view of the femoral 
neck as described by Leonard and George to 
be most valuable. By means of this view, the 
authors have concluded that impaction of frac- 
tures of the surgical neck as so frequently 
reported in the past does not occur, but is due 
to an overlapping of the fragments as viewed in 
the anterposterior projection. The posterior 
or weaker portion of the neck crumbles, while 
the anterior and stronger portion of the neck, 
being only cracked merely buckles but is not 
displaced. Contrary to the belief of many 
surgeons, the authors believe that the proximal 
fragment or head is always viable. Over the 
end of the fragment is a heavy fibrous covering, 
or pannus, about which are usually attached 
the remains of the capsule, as well as a new 
fibrous tissue formation. It is the authors’ 
opinion that the femoral head is always living 
and derives its nourishment through this new 
connective tissue. 

Due to the slowness of repair, at least six 
months is required to obtain union in the typi- 
cal case. Bone repair in the intracapsullar type 
of fracture takes place almost entirely by in- 
ternal callus formation. The callus is too slight 
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in amount to be demonstrated roentgenologi- 
cally. It is possible to note the progress of 
union about the second month; the proximal 
fragment shows considerable absorption, and 
the edge of the bone shows penciling from 
atrophy. Definite sharpening of the corners will 
be noted, causing the fractured site to have the 
same appearance that a sequestrum does in an 
osteomyelitis. By the third or fourth month 
new circulation has developed, a pons has 
grown across from the edge of the acetabulum, 
and new bone cells are present throughout the 
capital fragment. A great deal of care must be 
taken not to misinterpret the roentgenograms 
at the end of the second or third month. The 
marked absorption that is usually seen, with a 
thickening of bone on either side of a lozenge- 
shaped area, may be incorrectly interpreted as 
an ununited fracture. At this stage of healing 
such an appearance is of no importance, pro- 
vided the fragments are still in good position. 
In fact, it is a stage of union, and if one persists 
in immobilization, the thickening begins to be 
absorbed, and as the shell on either side absorbs 
the center begins to fill in. The treatment 
(preferably early and accurate reduction by 
the Whitman method, with application of a 
plaster spica which is worn for six months) is 
described. There were good functional results in 
61.5 per cent; fair in 18.7 per cent; and poor in 
19.8 per cent. These results were obtained only 
in the recent fractures, treated early. There 
were 7 per cent fatalities attributed to the frac- 
tures or their sequelae. 

In a late follow-up it was possible to obtain 
roentgenograms in 60 cases, in which firm bony 
union was demonstrable roentgenologically in 
58.3 per cent; fibrous union in 13.3 per cent, 
and non-union in 28.4 per cent.—f. H. Vastine. 


° . . 
AKERLUND, AKE. Metallic scale indicators for 
use in nailing fractures of the neck of the 


femur. Acta radiol., 1935, 76, 557-562. 


In extra-articular osteosynthesis of fractures 
of the neck of the femur with the Smith-Peter- 
sen pin the author recommends the use of two 
metallic scale indicators graduated in centi- 
meters. One of the indicators is fixed to the skin 
with adhesive plaster in the groin, the other 
along the outside of the thigh in a plane which 
passes through the great trochanter. Roent- 
genograms are given showing the position of 
the scales; they make it possible to get an exact 
projection of the axis of the neck of the femur 
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in two planes and to determine accurately the 
length of the nail needed.—Audrey G. Morgan. 


Weser, R. Uber das Vorkommen von Kapsel- 
knochen bei Arthrosis deformans. (The oc- 
currence of ossification of the joint capsule in 
arthrosis deformans.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, June, 1935, 57, 541. 


Two types of capsular osteoma are distin- 
guished, the primary or synovial osteoma of 
Kienbéck, and secondary new bone formation 
in the capsule resulting fiom arthrosis de- 
formans and which may produce loose bodies 
in the joint. This paper is concerned principally 
with the second type. In a group of 450 cases 
of arthrosis deformans which the author in- 
vestigated the typical picture of deforming ar- 
throsis with secondary solitary or multiple cap- 
sule osteomas was found in 10 cases (2 per 
cent). According to this author any joint in the 
body may be involved. The knee was the most 
frequent site in this series—7 cases—probably 
because it is most often subjected to strain. 
The disease runs a very chronic course, and the 
patient may complain for years of pain and of 
difficulty in moving or in sudden locking of the 
joint. Roentgen examination shows high grade 
arthrosis deformans in all cases. The osteomas 
appear as bony tumors of various shapes and 
sizes. Differential diagnosis from other osseous 
lesions can be made only by the roentgeno- 
grams as it has a characteristic appearance un- 
like that of tumors of the synovial membrane, 
bone tumors and simple inflammatory or de- 
generative arthritides. Prognosis depends on 
the underlying lesion, deforming arthrosis. 
Treatment is, in general, that of the arthrosis. 
Operation is indicated with locking of the joint. 
The author illustrates some typical cases.— 


E. T. Leddy. 


Prip Buus, C. E. Articular changes in hemo- 
philia. Acta radiol., 1935, 76, 503-517. 


Two cases are described and illustrated with 
roentgenograms showing the joint changes in 
hemophilia. The characteristic joint changes 
are sharply defined marginal erosions, narrow- 
ing of the interarticular space, subchondral 
rarefactions, rarefaction of the bone tissue un- 
connected with the joint surfaces, opacities in 
the soft tissues corresponding to the capsule, 
considerable destruction of the ends of the 
joints with resulting subluxation and in some 
cases changes of a more general nature, such as 
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calcareous atrophy and arthritis deformans. In 
severe cases the end result is often fibrous or 
osseous ankylosis, sometimes in contracted 
positions. Several authors state that the epi- 
physeal lines may be irregularly notched, wavy 
or have double contours. The author did not 
find this change in his cases. He did find a 
change, however, which so far as he knows has 
never been described before, namely, an angu- 
lar bend in the jont surface, resulting finally in 
an abrupt right-angled break in the surface so 
that a part of it sinks down to a lower level. 

Diagnosis of hemophiliac joint -disease is 
sometimes very difficult. Two further cases are 
described in which the joint roentgenogram was 
that of hemophilia though the patients had no 
external evidence of the disease and one of 
them was a woman.—Audrey G. Morgan. 


Woke, Knur. Uber Meniskus- und Gelenk- 
knorpelverkalkungen. (Calcifications of the 
meniscus and joint cartilages.) 4cta radiol., 
1935, 76, 577-588, 


/ 

The author describes 8 cases of calcification 
of the menisci found among 2,569 cases in which 
roentgenograms were taken of the knee-joints. 
In several of these cases there were also calcifi- 
cations of the intervertebral discs and of the 
cartilages of the different joints. The latter 
findings have not been reported before. To 
judge from the author’s cases these calcifica- 
tions of the menisci and cartilages do not cause 
any symptoms. In 4 of his cases they persisted 
unchanged for from one to nine years. 

The author discusses the etiology of these 
calcifications. He thinks they are due to de- 
creased nutrition from senile changes in the 
vessels of the joints in individuals with a con- 
stitutional predisposition to changes in the 
cartilages. 

The article is illustrated with plates showing 
roentgenograms of the cases.—dudrey G. 
Morgan. 


Hanson, W. A., Fowier, L. H., and BE tt, 
E. T. A case of Schiiller-Christian’s disease 
under observation for nine years. 4m. Ff. 
Cancer, Dec., 1935, 25, 768-771. 


It is now well known that the disease is 
basically a disturbance of cholesterol metabo- 
lism. It is a form of xanthomatosis in which the 
xanthomas develop in various organs, especially 
the bones of the skull. The seven clinical groups 
of Henschen are enumerated. 
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The case described by the author has re- 
mained practically stationary for nine years 
without radiotherapy. There is involvement of 
the flat bones of the skull, the lumbar spine, 
and the ilia. An enlarged axillary lymph node 
removed nine years ago was mistaken for meta- 
static carcinoma. Attention is directed to the 
finding of xanthomatous lesions in lymph 
nodes, which may mislead the surgical pathol- 
gist.—E. FE. Downs. 


Livincston, S. K. Schiller-Christian disease 
(xanthomatosis). 7. Bone & Foint Surg., Oct., 
1935, 77, 1035-1040. 


Livingston reports a cast of the rare and pro- 
tracted form of xanthomatosis as manifested in 
an adult. In his case, the history was not ab- 
solutely typical of Schiiller-Christian’s disease. 
Frequency of urination, somewhat periodic in 
character, with at times passage of large 
amounts of urine, was present, but there had 
been no excessive thirst, no localized pain or 
tenderness. The patient did complain of head- 
ache, and also gave a history of injury to the 
head. The right eye was slightly prominent. 
Lesons were confined to the head. The blood 
cholesterol was very slightly raised while the 
blood calcium was normal. 

The roentgenographic examination showed a 
number of areas of bone destruction in the 
skull, but with no definite osteoplastic reaction. 
Immediately above the right eye and involving 
the roof of the orbit, there was a defect about 13 
mm. in diameter. In the left parietal area, there 
was a defect that measured 2 by 3.5 cm. At the 
vertex was another, which measured 3 cm. in 
diameter with two others measuring respec- 
tively, 2 and 1 cm. A linear fracture of the skull 
was also found. 

In the differential diagnosis, the following 
conditions were considered and were ruled 
out: Paget’s disease, osteoporosis circum- 
scripta, multiple myeloma, hyperparathyroid- 
ism and metastatic osteoclastic carcinoma.— 
R. 8, Bromer. 


PieErGROssI, Atpo. Sul tumore di Ewing. 
(Ewing’s tumor.) Arch. di radiol., 1935, 77, 
152-164. 


From 1922 to 1924, Ewing described a form 
of tumor which he at first called endothelial 
myeloma and later diffuse endothelioma of 
bone. The histological picture has not been 
very clearly defined and the author discusses 
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the clinical and roentgen symptoms of the dis- 
ease in connection with a case in a girl aged 
seventeen. 

In 40 per cent of the cases the tumor is pre- 
ceded by local trauma, the time between the 
trauma and the development of the tumor 
varying from a few days to a year. The disease 
occurs chiefly in males from ten to fourteen 
years of age, though cases have been seen in 
patients from forty-four to sixty years of age. 
In the beginning, generally before the appear- 
ance of tumefaction, the patient feels a deep 
pain in the limb which is often worse at night. 
Later a spindle-shaped swelling of the limb ap- 
pears and the skin is red, hot and edematous 
with dilated vessels. Sometimes both pain and 
tumor decrease with rest and other treatment 
and this often leads to mistakes in diagnosis. 
There is often fever, usually moderate in de- 
gree. The general condition remains good for a 
long time; in the terminal stages there is a pro- 
found cachexia. The disease often resembles a 
subacute or chronic bone inflammation both 
clinically and roentgenologically. Roentgen 
treatment was only temporarily successful in 
the author’s case. The tumor recurred and the 
patient died. 

The author finds that there are two stages 
in the course of the disease. The first is pre- 
dominantly osteoplastic and the second chiefly 
osteolytic. This is very characteristic of Ewing’s 
tumor. As a clinical and roentgen diagnosis is 
not possible when the tumor is localized in the 
epiphyses of the long bones and in the short or 
flat bones, and as the histological picture is not 
yet very clearly defined, the author thinks the 
name Ewing’s tumor should be applied only to 
tumors of the diaphyses of the long bones until 
its histological nature is more definitely deter- 
mined.—Audrey G. Morgan. 


Masrey, Roy E. Chordoma: A study of 150 
cases. 4m. F. Cancer, Nov., 1935, 25, 5O1- 


517- 


Chordoma is a rare and usually fatal tumor 
which arises from the fetal notochord. The ar- 
ticle reviews all of the cases reported to date 
and adds to this number 8, making a total of 
150 cases. Of this number 49 are cranial, 14 ver- 
tebral and 87 sacrococcygeal. The greatest 
incidence of the sacrococcygeal chordomas oc- 
curs in the fifth and sixth decades, as compared 
with the third and fourth of the spheno-oc- 
cipital group. They occur, however, at any age, 
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the youngest being twenty-four hours, the old- 
est eighty-two years. Approximately 64 per 
cent of the patients are male and 36 per cent 
female. 

There are no symptoms characteristic of 
chordoma. Pain and evidence of tumor are the 
most constant symptoms. The diagnosis is diffi- 
cult—a destruction of the clinoids, a defect in 
the clivus or evidence of intercranial pressure 
may be a lead in the cranial lesions. The de- 
struction of one or more vertebrae is found in 
the vertebral tumors. Roentgen examination of 
the sacral tumors shows a soft tissue shadow 
with destruction of bone. The lesion is not a 
bone tumor and bony proliferation is not to be 
expected. Grossly the tumor is usually soft and 
jelly-like, grayish to pink in color. It is usually 
vascular and traversed by fibrous bands. At 
times it is for the most party cheesy and necrot- 
ic. 

Microscopically there is wide variation. The 
cells have an epithelial appearance yet may be 
taken for cartilage. They may be separated by 
trabeculae and have hyperchromatic nuclei. 
The most characteristic feature is the appear- 
ance of vacuoles in the cytoplasm and at times 
in the nuclei. Spindle cells, giant cells and 
mitotic figures at times are found. 

The prognosis is not good. Treatment is un- 
satisfactory. The best results are obtained by 
surgery. Irradiation is probably of some value 
in advanced cases.—E. E. Downs. 


Mena, C. M., and Cuen, H. I. The association 
of intrathoracic lesions with bone and.joint 
tuberculosis. 7. Bone & Foint Surg., July, 


1935, 77, §52-558. 


Opinions regarding the frequency of the as- 
sociation of intrathoracic lesions with bone and 
joint tuberculosis differ. The authors’ study is 
based upon a review of the records of 109 in- 
patients, treated on the orthopedic service of 
the Peiping Union Medical College Hospital 
during the past three and one-half years, of 
whom consecutive roentgenograms of the chest 
were taken. 

The patients were divided into five groups 
according to the type of chest findings reported 
by the roentgenologists. Type 1 includes those 
patients reported as showing “normal chests,” 
“lungs clear,” “only pleural thickening,” and 
“no frank tuberculosis in lungs.” Type 11 in- 
cludes those reported as showing “‘hilum tuber- 
culosis” and “increased hilum with calcified 
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tracheobronchial glands.” Type 1 includes 
those reported as “juvenile tuberculosis with 
involvement of adjacent parenchyma,” “‘mini- 
mal tuberculosis,” and in one case “‘old tuber- 
culosis.”” The last three types represent definite 
parenchymatous lesions, active or old, mini- 
mal or extensive, and only in the first type is 
there no actual intrathoracic lesion. 

The authors conclude that the relation be- 
tween intrathoracic lesions and bone and joint 
tuberculosis is a close one. Of 100 patients 
suffering from bone and joint tuberculosis, the 
chest films showed pulmonary involvement in 
47 per cent and intrathoracic lesions of varying 
degrees in 78 per cent. In view of such a high 
percentage, more attention should be paid to 
intrathoracic infections as the probable pri- 
mary foci of so-called surgical tuberculosis. A 
multiplicity of surgical lesions, however, does 
not necessarily bear any direct relationship to 
the extent of the existing pulmonary infection. 
—R.S. Bromer. 


GuHoRMLEY, Ratpu K. Gas gangrene and gas 
infections. 7. Bone & Foint Surg., Oct., 1935, 
17) 997-915. 


The first point brought out by the author is 
the fact that the idea that the diagnosis of gas 
bacillus infection can be made by the odor does 
not always hold true. He illustrates this fact by 
2 cases in his experience. In the first the infect- 
ing organism resembled the Clostridium welchit, 
in the second cultures from the wound showed 
an organism of the Vibrion septique type. He 
tabulates 10 of a group of anaerobic spore- 
bearing bacilli. According to most bacteriolo- 
gists, several of these organisms are often found 
in cultures from the same wound. Gas is pro- 
duced mostly by a non-pathogenic or saprophy- 
tic organism. Clostridium welchii is the organism 
most frequently found and is one of the most 
pathogenic. Vibrion septique, or Clostridium 
oedematis maligni, while not found so fre- 
quently, is in many instances even more seri- 
ous. It is important that in infections by this 
organism alone, the clinical picture is not at all 
the same as common “gas gangrene.” Thus in 
his second case there was at no time any odor 
nor was there any suggestion of gas in the exu- 
date, nor were there any crepitations. 

Bacillus sporogenes is very commonly found 
in cultures. It is not, however, pathogenic, but 
is largely responsible for the putrid odor so 
commonly associated with these wounds. Some 


Abstracts of Roentgen and Radium Literature 


141 


organisms are pathogenic, some saprophytic; 
thus some cases may show no odor, others may 
show no gas. 

Thirty-three cases of gas infection occurred 
at the Mayo Clinic in a five year period. Causa- 
tive factors were compound fractures, infection 
following amputations for gangrene due to 
thrombo-angiitis obliterans, or for gangrene due 
to arteriosclerosis with diabetes, spontaneous 
abscess in the soft parts, one case of pneumonia 
in which Clostridium welchii was isolated from 
the sputum, and finally, 2 cases of recovery 
following infection of the blood stream by the 
same organism, demonstrated by blood cul- 
tures. 

These organisms can produce not only local 
changes but metastatic abscesses as well. Di- 
agnostic aids are: (1) pain, the most common 
symptom; (2) swelling; (3) elevation of the 
pulse rate; (4) bacteriological findings, smears 
from the wound, cultures of the blood, etc.; 
(5) discoloration; (6) the presence of crepitus or 
gas in the exudate, not a constant sign; (7) a 
bad odor, also not a constant sign; (8) elevation 
of temperature, at times not important; (g) the 
present of gas bubbles in the roentgenogram of 
the affected part. Discoloration of the skin is 
at first reddish; it later becomes grayish yellow, 
and finally, cyanotic. The odor is putrefactive, 
offensive, and almost indescribable. Shadows of 
air bubbles in roentgenograms can also be seen 
in some cases of compound fracture without gas 
infection and also in cases of interstitial emphy- 
sema, so this sign is not pathognomonic. 

Ghormley divides the treatment into four 
phases: (1) recognition, (2) serum therapy, 
(3) surgery and (4) dressings. The first is es- 
sential to proper treatment, the second is most 
important and the first actual therapeutic 
measure undertaken after the recognition of the 
disease. The state of progress has not yet been 
reached where patients with gas infection can 
be cured by antitoxin alone. If the extent of the 
infection is not enough to warrant amputation, 
then débridement is indicated with removal of 
all dead tissue. Abscesses should be drained as 
they appear. Widespread areas of infection 
should be treated with multiple incisions. If the 
extent of the infection is such that no doubt 
exists of the impossibility of saving the limb, 
amputation must be performed. 

The dressings usually advised are potassium 
permanganate packs, Dakin’s solution, and 
hydrogen peroxide. The looser the bandage, the 
better. Air should be permitted to reach the 
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wound at least part of the day. Amputations 
should be of the guillotine type, so that there 
may be no danger of closing in flaps containing 
the organisms. 

With the judicious use of polyvalent gas 
gangrene antitoxin and surgery, the mortality 
should be reduced to approximately 15 per 
cent.—R. S. Bromer. 


Cootey, T. B., PENBErtHy, G. C., ArRM- 
STRONG, HunscHer, HeE.en A., 
Core, Frances, and Macy, Icre G. Mineral 
metabolism; a case of osteopsathyrosis and 
one of ununited fracture. 4m. ¥. Dis. Child., 
August, 1935, 50, 431-442. 


As complete an investigation as possible was 
made of the mineral metabolism of 2 patients, 
the first, a child of eleven, female, diagnosis 
osteopsathyrosis; the second, a girl of seven and 
a half, with an ununited fracture of the tibia. 
The first patient had roentgen exposures made 
of practically the whole skeleton. These showed 
normal epiphyseal development and good de- 
velopment of the bones. There seemed to be 
slightly less than normal calcium content of all 
the bones; the decrease was most noticeable in 
the ribs, in which some slight cystic changes, 
not of the type seen in parathyroid disturbance, 
were observed. Trabeculation seemed to be 
normal. There was a marked scoliosis with no 
destruction of the vertebrae. The bones of the 
legs showed no abnormalities except slight 
scars of healed fractures in the left tibia and in 
the proximal phalanx of the fourth toe with no 
displacement. 

The authors found some striking variations 
from the normal in the retention of certain ele- 
ments in both children, the significance of 
which they could not appraise. During the five 
consecutive five day tests of metabolic balance, 
the normal child and the two children, the one 
with the ununited fracture and the other, the 
case of osteopsathyrosis showed, respectively, 
an average daily retention per kilogram of body 
weight of: 18.8, 20 and 40.6 mg. of nitrogen; 
15.2, 2.5 and 2.7 mg. of phosphorus; 13.4, 8.7 
and 4.5 mg. of calcium; 3.6, 2.3 and 4.1 mg. of 
magnesium; 32.2, 4 and —1.8 mg. of sodium; 
0.4, 29.4 and 47.5 mg. of potassium, and 7.2, 
3 and 4 mg. of sulphur. The control child 
showed a retention of 19 mg. of chlorine but 
for the two experimental subjects there was an 
extreme loss of chlorine during the first two 
periods of adjustment with a slight retention 
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during the last period. So far as the clinical ap- 
plication of the findings in these 2 cases is con- 
cerned, the metabolic studies do not seem to 
justify a diagnosis of any of the classified dis- 
turbances of metabolism of bone.—R. 
Bromer. 


INGRAHAM, NorMan Jr. Roentgen-positive 
seronegative infantile congenital syphilis. 
Am. F. Dis. Child., Dec., 1935, 50, 1444 
1454. 

This paper is an attempt to evaluate the 
clinical practicability, as a diagnostic procedure 
in early infancy, of roentgenographic study of 
the skeletal changes produced by congenital 
syphilis in the offspring of partially treated 
mothers. In the year from January 1 to De- 
cember 31, 1934, at the Philadelphia General 
Hospital, even though the incidence of syphilis 
among the pregnant women was 11.8 per cent, 
and the majority of the patients received in- 
sufficient prenatal antisyphilitic therapy to in- 
sure the birth of healthy children, not one of the 
1,517 babies discharged alive from the mater- 
nity ward showed any clinical evidence of con- 
genital syphilis. The Wassermann reaction was 
of value in diagnosing syphilis in not more than 
g syphilitic children among 195 offspring of 
syphilitic mothers. The roentgenogram discov- 
ered 40 additional cases, 26 (19.4 per cent) 
before the age of six days and 23 cases (17.1 
per cent) at ages from one to ten months. In all 
these cases the initial skeletal changes were evi- 
dent roentgenographically before the blood 
serum gave a positive reaction. 

Treatment of the mother prior to delivery 
affected the early roentgenographic evidence 
as follows: Of 51 cases in which the mothers 
were treated more than two months, in § (9.8 
per cent) syphilis was shown roentgenographi- 
cally in the infants at six days; of 68 cases in 
which the mothers were treated less than two 
months, in 21 (30.8 per cent) there was positive 
roentgenographic evidence of syphilis in the off- 
spring. Cases in which the roentgenograms re- 
vealed no positive signs at the age of six days 
were studied at ages from three to six months. 
Of 36 cases adequately followed, in 12 (33 per 
cent) the roentgenographic evidence subse- 
quently became positive. ; 

In 3 cases serial roentgenograms of the same 
child were taken over a period of several 
months. These leave no reasonable doubt that 
the earlier bone changes seen a few days after 
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birth were the precursors of the more advanced 
and easily recognized bone lesions which de- 
veloped subsequently. The Wassermann reac- 
tion which originally was negative became pos- 
itive as the disease progressed, making a 
syphilitic etiology seem certain.—R. 8. Bromer. 


Kerr, H. Dabney, and BerGer, RaymMonp A. 
Bone metastasis in carcinoma of the stomach. 
Am. F. Cancer, Nov., 1935; 25, 518-529. 


One hundred and forty-three cases of car- 
cinoma of the stomach in which bone metas- 
tases were found were reviewed and to this 
group the authors added 5 cases. From their 
study they concluded that metastasis to bone 
was more frequent at the sites of red bone mar- 
row—spine, ribs, femur, sternum, and pelvis. 
Both osteoplastic and osteoclastic lesions were 
found. The site, size, and type of the primary 
tumor had no influence on the appearance of 
the osseous involvement. Bone metastases were 
more frequent in the relatively young patient. 
Dissemination was probably through the blood 
stream. The anemia found in a number of cases 
could not be distinguished morphologically 
from a primary type.—F. E. Downs. 


Keyes, E. Lawrence. Anatomical observa- 
tions on senile changes in the shoulder. . 
Bone & Foint Surg., Oct., 1935, 77, 953-960. 


Keyes examined the shoulder joints of 98 
cadavers, bilateral observations being made in 
all but 4 instances. Certain lesions of the joint 
were found, listed as follows according to fre- 
quency of occurrence: 


1. Partial rupture of the tendon of the supra- 
spinatous muscle. 

2. Knobbing or irregular hypertrophic 
changes of the greater tubercle and adjacent 
regions of the humerus. 

3. Deposits of calcium within the supra- 
spinatous tendon. 

4. Adhesions within the subacromial or sub- 
deltoid bursa. 

5. Erosion of the floor of the subacromial 
bursa. 

6. Increased fragility of the bone of the 
greater tubercle. 

7. Erosion of the articular surface of the 
humerus. 


Keyes lists certain negative findings: 
1. In no instance was the tendon of the 
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supraspinatous muscle found completely torn 
through—from border to border. 

2. No tear of any tendon other than the 
supraspinatous was found. 

3. The long head of the biceps brachii muscle 
was intact in every instance. Fraying of the 
tendon was not observed. 

4. The head of the humerus was dislocated 
in no instance. 

5. Evidences of old or recent fracture of the 
humerus, acromion, or clavicle were lacking. 

6. Erosion of the articular surfaces of the 
shoulder joint, unassociated with rupture of the 
tendon, was not observed. 


Partial rupture of the supraspinatous tendon 
was the most frequent lesion found and oc- 
curred more often in the cadavers of older ages. 
Keyes concludes that these lesions in the 
shoulder are to be considered traumatic and 
degenerative in nature. Age, long use, and 
trauma seemed to be the chief causative fac- 
tors. Alterations in tissue growth and metabol- 
ism, he believes, act locally to aid the formation 
of the lesions. Infection was thought to be the 
cause in only a very few. The article is illus- 
trated with microphotographs of the torn ten- 
dons and calcifications, etc.—R. S. Bromer. 


ZeITLIN, A. The traumatic origin of accessory 
bones at the elbow. 7. Bone & Foint Surg., 
Oct., 1935, 77, 933-938. 

Accessory bones may be divided into two 
groups. The first type may be encountered 
most often near the carpal and tarsal joints 
and is regarded as a normal variation. The sec- 
ond group includes rare bone structures at 
other joints. In the cases reported in the litera- 
ture, the elbow joint is most frequently in- 
volved and the supernumerary bones are found 
in three typical locations: distal to the medial 
humeral epicondyle, proximal to the olecranon, 
and near the trochlear fossa. The question of 
traumatic or congenital origin is always raised. 

Zeitlin reports 3 cases: the first showed on 
roentgen examination, an oval bone shadow, 
1 by 1.5 cm., with well-defined cortex and 
spongiosa, situated 5 mm. from the medial 


humeral epicondyle. The second showed a small 


round shadow, the size of a hazelnut in a similar 
position to that found in the first case. The 
third showed a supernumerary, isolated, sharply 
demarcated, elongated bone with a distinct 
spongiosa situated at the tip of the olecranon. 
In all of these cases, Zeitlin concludes that 
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he was not dealing with a recent avulsion as a 
cause. He does not believe in their congenital 
origin. He agrees with the theory that these 
bodies are the result of traumatic avulsion of 
the ossification center in early childhood. This 
is the cause of the round epicondylar bodies in 
the opinion of some authors, and of the cubital 
patellae (third case), according to Kienbéck, 
Katz and Gunn. Zeitlin has collected a number 
of roentgenograms of traumatically displaced 
epicondylar apophyses in children of different 
ages and these show the displaced fragments to 
be separated from the condyles by a distance 
of a few millimeters up to 1.5 cm. Check-up 
roentgenograms after a few months show defi- 
nite evidence of concentric growth of the frag- 
ments with gradual assumption of the rounded 
form. All reported cases show the surfaces of 
the medial epicondyle and the neighboring part 
of the humerus, smooth and with no definite 
evidence of recent trauma. There is no loss of 
function of the joint. These isolated ossicles 
are often accidental findings. There are other 
causes of new bone formation, such as arthrosis 
deformans and neurotrophic arthropathies but 
in these cases the underlying disease is so typi- 
cal and the roentgen appearance so definite 
that there is no doubt of the diagnosis.—R. S. 
Bromer. 


AITKEN, ALEXANDER P. Further observations 
on the fractured distal radial epiphysis. 7. 
Bone & Foint Surg., Oct., 1935, 77, 922-927. 


This paper is an elaboration of a previous re- 
port, Aitken having collected and observed fur- 
ther cases of fracture and dislocation of the 
distal radial epiphysis. Two of his conclusions 
in his previous study are confirmed, namely, re- 
gardless of the amount of displacement of the 
center, the epiphysis returns to normal position 
within a period of two to three years after the 
injury, and second, although deformities fol- 
lowing such injuries are seen at times, in the 
larger hospitals, the actual occurrence of de- 
formity is relatively rare in proportion to the 
total number of injuries. These deformities are 
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due to crushing injuries of the epiphysis and are 
in no way attributable to malposition. 

Reduction is accomplished by the production 
of bone on the dorsum of the shaft, so that the 
shaft is brought up to the epiphysis. The volar 
portion of the shaft undergoes absorption. The 
loss of the volar bowing is restored within two 
years. Temporary retardation of growth is com- 
monly noticed, but is of no clinical importance. 
Reduction occurs at any age, regardless of the 
proximity to the normal ossification center. His 
one case of deformity in the series he regards as 
due, without doubt, to crushing of the epiphysis 
which was demonstrated by the roentgeno- 
gram.—R. S. Bromer. 


Maseritz, I. H. Acute intermetacarpopha- 
langeal calcification. ¥. Bone & Foint Surg., 
Oct., 1935, 77, 1017-1020. 


Maseritz reports a case of acute inflammation 
with calcification, involving an intermetacarpo- 
phalangeal space of the hand. The clinical 
findings pointed to a tendonitis of the interos- 
seous muscle or to a possible acute calcified 
metacarpophalangeal bursitis. In the absence 
of operative intervention he felt that the 
changes, for which he can find no description 
in the literature,could have been only those of an 
acute intermetacarpophalangeal calcification. 

The roentgenograms showed calcifications in 
the intermetacarpophalangeal space between 
the index and middle fingers, right hand. Later 
these were almost completely absorbed. Asso- 
ciated with this was definite calcification of the 
subdeltoid bursa of the same side. Between the 
interossei muscles lie the metacarpophalangeal 
bursae which are said to extend from the meta- 
carpal heads to the bases of the first phalanges 
of the corresponding spaces and are related lat- 
erally to the interossei muscles and, ventrally, 
to the transverse ligaments. Maseritz feels that 
in his case, one cannot dismiss the possibility 
of a calcified bursitis. Pathological conditions 
such as myositis ossificans, Raynaud’s disease, 
calcinosis interstitialis and other like processes 
could be ruled out.—R. S. Bromer. 
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